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TO THE MEMBERS OF THE 
AMERICAN GAS-LIGHT ASSOCIATION, 





OFFICE OF THE AMERICAN 
Gas-Liagut ASSOCIATION, 
117 Broapway, New York. 

The Annual Meeting of the American Gas-Light 
Association will be held in this city in the month 
of October next. At no time in the history of 
gas making, in this country, has it been so im- 
portant as at the present for those to whose hands 
are entrusted the very large interests involved, to 
take wise, thoughtful, and harmonious council 
together. The progress and improvements that 
have been made by individual effort in the past, 
render it all the more urgent for those of the pro- 
fession who are associated together for mutual im- 
provement, to make a careful examination of re- 
sults thus far obtained, and by becoming more 
thoroughly posted upon the actual present condi- 
tion of the business, see wherein deficiencies ex- 
ist, and wherein still greater improvements may be 
made, 

In the present depressed condition of all busi- 
ness, economy in every expenditure is forced up- 
on consumer and manufacturer alike. Cheaper 
gas is demanded as well as a lower price for every 
other article of daily consumption. While in 
some instances the relative cost of kerosene has 
induced consumers to take the chances of the 
danger and inconvenience resulting from its use, 
simply because of its price. 

These are practical questions, and they are best 
met by a thorough understanding of the busi- 
ness in which we are engaged. 

To this end it is important that exch member 
of the Association should commence, if he has not 
already done so, to collect and arrange facts and 
figures in their experience, on the several subject 
matters to be brought up for discussion at the 
next meeting, so that, from the volume of infor- 





mation that may be thus brought together, each 
may see wherein greater economy may be reached | 
in his manufacture, and be enabled to meet, as 
far as can be reasonably demanded, the require- | 
ments of the times. 
The following subjects of a practical character | 
have been selected for discussion at the October | 
meeting, viz. : 

1. The use of gas for other than illuminating | 


purposes. 








2. Deterioration of coal from the time it is 
mined to the time it is used in retorts, 


8, Retort Settings, 








| Special Circumstances of the Market Street 


4, Condensation. 
5. Purification. 

6. Distribution and Sepvice. 

7. Holders and Apparatus. 

8. Burners. 

9. Meters, 

10, Enrichers. 

11. Residual Products. 

Each member of the Association is especially 
requested to make such record as he may be able 
on some one or more of the above subjects. 

If any member desires to discuss other topies, 
he is not to feel that the consideration of the 
foregoing subjects is to exclude him from present- 
Ing any matter of interest or benefit to the Asso- 
ciation. By each and every one giving the results 
of their own observations, and the facts eon- 
sidered to be established thereby, the best gas 
knowledge of the engineers of America may be 
developed and put into substantial form for the 
benefit, use, and profit of all. 


These are the objects and purposes of the Asso. 
ciation, and it is most respectfully urged upon 
every member to contribute to make the next 
meeting a profitable one, and to make our Asso- 
ciation second to none at home or abroad. 

Cuas. NETTLETON, 
Secretary American Gas-Light Association. 





THE PHILADELPHIA CASE. 
intact 

Through the kindness of Mr. Thos, R. Brown, 
Chief Engineer of the Philadelphia Gas Works, 
we have received the affidavits on the other side 
of the question, as regards the ‘‘ nuisance ” aris- 
ing from the kilns and foul lime at the Market 
Street Station, from which it appears that the 
trouble resulting from the burning of oyster- 
shells is already abolished, by the discontinuance 
of the practice at the works ; and that as regards 
the foul lime, the most cordial and immediate 
response to the wishes of the citizens has been 
made, by the adoption of such means for deodor- 
izing the foul lime as the latest scientific enquiry 
and the best mechanical skill have devised. 

We regret excecdingly that we are not able, in 
this issue, to give in full the report upon this 
matter, made by that eminent Chemist and able 
Scientitic Expert, Prof. Wurtz, who has brought 
to this subject that clearness and ability with 


which the readers of the American Gas-Licur 


JOURNAL are so familiar. 
He treats the main topic under five heads, viz: 
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Works ; 2d, Nature of the Nuisances Involved ; 
3d, Sanitary Conditions Involved; 4th, Methods 
of Purification and Chemical Principles thereof ; 
5th, Technical Questions Involved. 


After unconditionally condemning the practice 
of burning the shell lime at the works, in their 
present locality, and approving of the determi- 
nation to remove the kilns at once, he, under 
the circumstances, recommends a continuance of 
the lime process with the addition of a deodoriz- 
ing apparatus 

Being familiar with this subject, having in 
1868 made a report on the means in use at the 
Manhattan Company in New York, for deodoriz- | 
ing spent lime ; and, also, having recently wit- | 
nessed the operation of an improvement upon 
the ventilating process (introduced by the Smith 
and Sayre Manufacturing Company into the Prov- 
idence Gas Works) its adoption is recommended 
at Philadelphia. 

In our next issue we shall give the Professor’s 
affidavit in full. 

It is evident, from the prompt manner in which 
the Managers have acted in this case, that they 
are determined to be on the right side, and to do 
all in their power to remove all reasonable cause 
for complaint ; and, with the changes which they 
have now ordered, it is more than probable that 
of the thousands who visit Philadelphia during 
the Centennial, there will be none who can 
truthfully say that they are unnecessarily annoy- 
ed by the gas-making at Market Street Station. 
As to the unhealthiness of a well-regulated gas- 
works—we do not believe it ; and although there 
may be occasionally some slight inconvenience 
from smoke and dust, still we maintain that few, 
if any, manufacturing establishments, employing 
the same capital, and producing the same money 
value of product, can claim superiority in this 
respect. And here we would add a single word as 
a suggestion. Let every one in charge of. gas- 
works see to it that nothing that can be called a 
nuisance is tolerated about his works, 








HARD TIMES. 





From every quarter the reports of dull times 
and depression in business continue to be receiv- 
ed, To the laboring classes, and to the mechanics, 
these are not glad tidings; but, nevertheless, 
the only thing to be done is to make the best of it. 
Of course the strictest economy is forced upon 
many, and often the hand that in prosperous 
times has quietly, and unknown, helped a less for- 
tunate brother, would now be glad to receive 
even a small recompense for almost any work 
that it could find todo. Honest labor finds it 
hard to get employment, while capital lies almost 
idle waiting for investment. During the past 
week the government called for bids for about 
five million of Bonds, and although the terms 
were such as precluded the offering of any bid 
for less than half a million dollars, thus exclud- 
ing all small investors, still the total amount of 
the bids for these bonds exceeded sixty millions, 
at prices abovepar in gold. This would seem to 
indicate that there is some money left, aud that 
every body does not believe that the country is 
“‘going tothe dogs” for some years to come. 
What seems to be wanted by capitalists is safe 
investment, and if confidence can be restored, 
and the fact established that hard pan has been 
reached, there will at once spring up an amount 
of work that will be sufficient for all who are dis- 
posed to work for fair compensation. 
come chronic with too many to cry “‘ hard times wy 


and make no effort to relieve them. There must 


It has be- 


join in the work of revival. Capital and labor 
cannot afiord to act antagonistically. 

While ‘‘the laborer is worthy of his hire, ” 
there is no reason why that hire should be out of 
proportion to the prices of every thing else which 
labor produces. While the cause of the depres- 
sion may be attributed to over production, infla- 
tion, undue speculation, or any other cause, stil! 
it is of the utmost importance to look matters 
squarely in the face, and not sit down repining, 
but after a careful survey determine what can be 
best done to start again. 

Times like these have their benefits although 
the blessings may be somewhat disguised. And 
what are the benefits to the Gas Maker? Decreas- 
ed consumption must enforce greater economy in 
manufacture, and while the gas manager has to 
furnish less gas, he has more time for study and 
improvement. His works being less occupied he 
has the very best opportunity for overhaul- 
ing the unemployed portions, and putting them 
in such thorough order, that when increased de- 
mands do arise, he is in a position to meet them 
promptly, efficiently, and economically. Where 
apparatus is worn out, or where it has performed 
all the duty that can be safely and reasonably ex- 
pected of it, take it out and replace by new and 
better if there is such. Thereis no greater mis- 
take than relying upon “ patching along,” and 
‘*making itdo for now,” for at the very time 
when you are crowded, and want every particle of 
power you have, then will your patchwork fail 
you. Times like these are very important to .a 
manufacture which knows no rest, but is contin- 
uous, for it gives an opportunity of putting every- 
thing connected with the plant in such thorough 
order that, when the time comes, it will be doubly 
profitable to push things. 

In reorganization and rearrangement of your 
works, do not rely too much on your own person- 
al experience—see what others are doing and 
have done—guard against running in a rut—ful- 
ly consider and mature plans before commencing. 
The best advice is always the cheapest in the 
end. Let everything that is done, no matter how 
small, contribute to the success of the general 
plan. Here we are met with the objection that re- 
ceipts are smaller, and yet you advise greater ex- 
penditure. Most assuredly. Let any engineer lay 
before his board of directors a well-matured plan 
for increasing the efficiency and economy of his 
manufacture, and they may be easily satisfied that 
the time when labor and materials are cheapest is 
the best time to do work. 

The depression of the present cannot continue. 
the increase in consumption must return ; and, 
when it does come, the improved methods will 
soon save the expense of re-construction. 

We fear that this may be considered plain talk, 
but nevertheless we believe it is true—that 
there is a little too much “rule of thumb” in 
the gas business. The popular demand for cheap- 
er gas will soon test the efficiency of this rule. A 
fair trial of methods founded upon careful study 
and application of the principles involved, togeth- 
er with a knowledge of the best practical results, 
will soon show their superiority. Thorough sys- 
tem, order, and cleanliness about the works will 
soon pay a good dividend. 








CORRECTION. 





In our last issue, in giving the workings of the 
Philadelphia gas works for the last year, we un- 
intentionally misstated the ‘‘ amount of gas used 
at works and leakage,” This item should have 


Wood Gas. 
ee 
On the subject of wood gas we give helow a 


report, made twenty years ago, after a most thor- 
ough and careful series of experiments, by Dr. 
Wm. H. Ellet and Dr. John Torrey, of this city, 
to General Roome, President of the Manhattan 
Gas-Light Company of New York. 


It is to the unflagging and untiring interest of 


that most able Gas Manager, in everything that 
has a practical or scientific bearing upon gas man- 
ufacture, that our readers are indebted for this 
valuable paper. 
of all the experiments, as referred to in the re- 
port, were lost by a fire which oecurred in the la- 
boratory of the company a few years’ since. 


Most unfortunately the details 


For- 
tunately this copy of the report was deposited 
elsewhere, and is now published for the first time, 
as we believe. Of the value of the careful inves- 
tigations of such men as Drs. Ellet and Torrey, it 
is unnecessary to speak, Their reputations re- 
quire no comment. 

A report by them may be takenas authority, 
and we deem it a high honor to be the medium 
selected by General Roome to give to the world 
these results of their labors. 

There is one thing which will be noticed in this 
report, and that is in connection with purifica- 
tion. This report shows a purification of only 
about 500 feet to the bushel; or, as the report 
states it—‘‘in no case less than two bushels (hy- 
drate of lime) to each thousand cubic feet of gas.” 
This differs very widely from the statement of 
Mr. Marsh in our last issue ; and, although he is 
using oil as an enricher, while the report treats of 
wood gas pure and simple, we cannot account for 
the enormous purification as given in the letter 
from La Porte, Indiana, 

We know that during the war some gas engi- 
neers in the South were forced to use wood, but 


we believe that in most every case they gave it 
up as soon as they could get coal. In some few 
isolated cases, where coal is difficult to be obtain- 
ed, it may be used. 

We ask for the following a careful perusal, and 
if any of our readers have any actual facts, as to 
regular workings, we hope they will avail them- 
selves of our columns to give them to the Frater- 
nity. 


Orrice or Manuatran Gas-Licut Co., 
No. 4 Irvine Puce, 
New York, April 20, 1876. 
To the Editor of the American Gas-Licut 

J OURNAL— 

My Dear Sir: As the attention of engineers 
is again directed to the production of illuminating 
gas from wood, I send you a report made to me 
in 1856 by two of the most eminent chemists 
which this country has produced. 

If you think it will aid our professional breth- 
ren in their investigations, you are at liberty to 
publish it. Sincerely yours, 

CuHARLES Roomeg, 

President Manhattan Gas-Light Company. 

Report of Drs. Ellet and Torrey on Wood 
Gas in 1856, 
New York, July 3d, 1856, = 

CHARLES Roome, Esq.,— 

President of the Manhattan Gas-Light Company, 

Sir: On the 13th of December last, a report was 
submitted to you by one of the undersigned, of 
some investigations on the subject of the value of 
the illuminating gases made from wood; and on 
the merits of a particular form of retort used in 
their preparation known by the name of ‘‘Cres- 
son’s Cellular Retort.” 

The results arrived at in that report differed so 
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where, in reference to the same subject, that you 
considered it desirable for new experiments to be 
instituted, and expressed a wish that both of the 
undersigned should engage in them. 

In compliance with this request we occupied 
ourselves for some weeks with the investigation, 
and although the results obtained varied to some 
extent among themselves, they were found, as a 
whole, to confirm the views previously expressed. 
Some inconveniences being experienced from the 
want of more perfect facilities for experiment than 
we then had, and some anomalies which present- 
ed themselves being apparently referable to that 
cause, we postponed, at your suggestion, until we 
should be in possession of more adequate means 
for coming to an absolute decision. 

These, which consisted principally in a new 
experimental gasometer, capable of holding the 
gaseous product of two or three charges of the 
wood gas retort ; a condenser and set of purifiers 
better adapted than those we had before used for 
our special object ; an apartment expressly fitted 
up for photometrical observations, and a new 
photometrical instrument were liberally ordered 
by you, and placed at our disposal about the mid- 
dle of last month. Since that time we have re- 
peated our former experiments, and have now to 
report a few of our results, which may be fairly 
taken as representing the general character of the 
whole, as they are recorded in the experimental 
book of the laboratory, kept by Mr. Fabens, as 
also the inferences we have drawn from them. 


PINE woop aas, no, I. 


One hundred pounds of Virginia pine wood, 
thoroughly dried, were distilled at a low red 
heat from the cellular retort—the pipes, conden- 
ser, purifier, etc., having been previously purged 
of atmospheric air, by passing a sufficient quan- 
tity of similar gas through them. The product 
was at the rate of 4:8 cubic feet to the pound. 
This gas, when burned from a wood gas burner, 
at a pressure of one-tenth of an inch, yielded a 
flame which compared very well to the eye with 
one of similar size afforded by the coal gas of the 
establishment, issuing from its proper burner at 
a pressure of four-teuths of aninch. These pres- 
sures were employed because experience had 


taught us that they are those at which the gases 
respectively burn to the greatest advantage, and 


they are those which were constantly employed 
in our photometrical observations. 

When burned from experimental meters, whose 
accuracy had been previously tested, it was found 
that for the production of equal light somewhat 
less than three parts of coal gas were equivalent 
to four parts of wood gas. The coal gas em- 
ployed was derived from a mixture of four 
parts of Pittsburgh and one of cannel coal. 

On submitting to analysis, the following was 
found to be the— 


CONSTITUTION OF PINE WOOD GAS, NO, ys 





C’dnsed by bromine } Hyd'eurbone eee A 
Er re ee aes: 39.25 
Er ee re ere 20.25 
FRVGROGOM . 01. see eee t eee eeees 24.17 
Pg OO” a re 9.08 

100.00 


The relative quantities of olefiant gas and hy- 
dro-carbon vapors were not determined, 


PINE woop Gas, no, IT. 


Another similar quantity of the same pine wood 
was distilled at a somewhat lower heat than in 
the preceeding experiment. It yielded 3-86 cubic 
feet to the pound. 

The distillation lasted two hours, and the yield 
in the first 40 minutes was 120 cubic feet, This 
gas, on being treated by bromine, was found to 





yield nine per cent. of matter condensible by that 
agent, and this circumstance, ip connection with 
the fact of the lower heat and smaller amount of 
the product of distillation, seemed to promise a 
considerably higher illuminating power than the 
preceding gas. Such, however, did not seem to 
be the case on submitting it to photometrical ex- 
amination, at least to the anticipated extent. 
When compared photometrically with the coal 
gas, its value was found to be in the ratio of a 


| little more than three to four. 


The considerable amount of condensation af- 


| forded by this gas to bromine seemed to indicate 


that it might possibly yield a considerable quan- 
tity of condensible matter by refrigeration. Ac- 
cordingly, ten cubic feet were passed slowly 
through a long metallic tube cooled to the zero of 
Fahrenheit. The gas, after passing through the 
refrigerator, was warmed up to its previous tem- 
perature and then burned at the experimental 
meter. It was found not to have sensibly lost 
any of its illuminating value. On examining the 
refrigerating apparatus, a very few drops only of 
volatile hydrocarbons were found condensed. On 
analysis the following was found to be the— 


CONSTITUTION OF PINE Woop @as, no. IT. 


) Olefiant Gas 6°75 
25 


Condensed by 
bromine. 





COBUORID ORIG. 55 oo ie hcicess 42°94 
EM CRED. TEVA. . its iv nciees 25°91 
IN GS sie arene 9:4:c)0a ea 44 aes 14°50 
aa ake Pars teh te ts 5°71 
Mra es Vacs oinmantes s 1°94 
100°00 


OAK WOOD GAS. 


Oak wood gas was made in cellular retort. The 
wood was thoroughly dried, the temperature was 
moderate, and the yield at the rate of 4°28 cubic 
feet to the pound. 

When submitted to the photometrical examina- 
tion its value was found not to rise above one- 
half of that of the coal gas of the works. 

Like the pine wood gas, when burned with 
similar flames against the coal gas, it appeared 
equally well ; but the measurement of the con- 
sumption required to produce equal lights show- 
ed the difference in value above stated. 

On analysis this gas was found to be conatitut- 
ed as follows— 


CONSTITUTION OF OAK WOOD GAS, 





Condensed by) Olefiant Gas...... 6°50 
bromine. {| Hyd-carb. vapors. 1° 
BOS OES EEE ree 33°33 
BUI, MR, wn cnc ec cccsccns 23-05 
SEE BS IES ae ee 30°15 
aT REE APPT CL eae Pee Le 5:10 
| et eee ee eee ee 0°87 

100-00 


A comparison of the bromine condensation in 
this gas with that in the pine wood gases before 
stated, taken in connection with its decided infe- 
riority in illuminating value, seems to be only 
capable of explanation on the ground of the great 
inferiority of olefiant gas to tho hydrocarbons as 
light-giving materials. 

Another portion of gas was made from oak 
wood, using, in this case, the common coal-gas 
retort. The temperature was, as nearly as could 
be attained, the same as that of the preceding 
operation, The yield also differed but slightly, 
being 4°24 cubic feet tothe pound. It contained 


very nearly the same quantities of olefiant gas, of 
hydrocarbon vapors, and of carbonic oxide. 

The analysis was not completed as being un- 
necessary for the objects in view. This gas ex- 
hibited no inferiority to that obtained by the use 
of the cellular retort ; being found, when burned 








with similar pressures and burners to give equal 


lights for equal consumptions. This result is 
more favorable than any others we have obtained 
for the cellular retorts. 

During the preparation of all the specimens of 
wood gas, whether made from oak or from pine 
wood, care was taken to observe the quantity of 


lime for purification. This was found to be in 
no case less than two bushels (hydrate of lime) 
to each thousand cubic feet of gas, a quantity ex- 
ceeding six or seven fold what is requisite for or- 
dinary coal gas. 

This circumstance, involving the necessity of 
more frequently opening the purifiers,.and caus- 
ing the admixture of atmospheric air with the gas, 
will readily account for some portion of the ni- 
trogen which our analyses have always exhibited 
in wood gas, and which is greater than could be 
reasonably anticipated from the constitution of 
wood, 

There is one matter connected with these ex- 
periments which, though already alluded to, seems 
to be worthy of especial notice. It is the inadequa- 
cy of the bromine-test to afair determination of the 
relative values of gases derived from materials of 
different classes, or even from materials of the 
same class. This agent condenses both olefiant 
gas and hydrocarbon vapots, and it would be un- 
objectionable if these bodies possessed equal il- 
luminating power ; but, as this is universally ad- 
mitted not to be the case, it is evident that its 
application is of very little value unless other 
means be resorted to to determine the relative 
proportions of these illuminating substances, A 
similar objection applies to the use of anhydrous 
sulphuric acid, which hasbeen recommended and 
relied on for the same purposes as bromine. 

Our experiments, indeed, lead us to believe 
that the illuminating power of olefiant gas has 
been very much over-rated. 

It appears, however obtained by any of the 
processes given in chemical books, to be a mix- 
ture of real olefiant gas with various hydrocar- 
bons, as well as other substances from which it 
has never yet been insulated—a fact which was 
some years since pointed out by Faraday. It 
clearly appears, from our experiments, that in the 
gases made from wood, the olefiant gas exists in 
large proportions, compared with the hydrocar- 
bons, while the reverse is the case in the coal- 
gases ; and as the latter have (with an equal am- 
ount of the sum of the two materials) a far high- 
er illuminating value, we are forced to attribute 
it to the relatively greater quantity of the hydro- 
carbon vapors they contain. 

As a final result of all our experiments, we are 
forced to the conclusion that we cannot regard 
wood gas as approaching at all closely in value to 
that made from coal. 

It is perhaps possible that the gas delivered 
ata certain period of distillation of the wood, 
may rise considerably above the average of the 
whole product, but we have never found that 
average value to exceed seventy-five per cent. of 
that of the coal gas of the Manhattan Gas Works. 

There are, doubtless, localities in many parts 
of the country where circumstrnces may render 
expedient the employment of wood gas in prefer- 
ence to coal gas, but we are far from believing 
that such can ever be the case in this city. 

All of which is respectfully submitted ; 

[Signed. } Wituiam H. Excter. 
Joun Torrey. 





Two Artioies of especial interest to all gas 
makers, as well as to the general scientific s‘u- 
dent, will be found in this issue. One is th> 





paper read before the West of Scotland Associa- 
tion, by Mr. William Young, and the other is 
Prof, Crook’s diseussion of tho Radiometer, 
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On Repulsion Resulting from Radiation. candle behind alum plate............ a The action of dark heat (¢. ¢. from boiling water) 
{Abstract of a paper read before the Royal Society, Febru- A small gas burner...............ssesee008 113 - is to repel each surface equally, and the movement 





any 38, 2598.) | These experiments show how conveniently and ac- 


| curately this instrament can be used as a photometer. 
easel pmes | By balancing a standard candle on one side against 
Part III. | any source of light on the other, the value of the lat- 

This paper contains an account of experiments on | ter in terms of a candle is readily shown ; thus, in the 
the action of radiation on bodies the surfaces of which | last experiment the standard candle 48 inches off is 
have their radiating and absorbing powers modified | balanced by a gas flame 113 inches off. The lights 
by various coatings. The difference between a white are therefore in the proportion of 48? to 113%, or as 1 
and a lamp-blacked surface in this respect was at first |to 5}. The gas burner is therefore equal to 5} can- 
not very decided, and experiments have. been institu- | dles. 
ted with the object of clearing up some anomalies in | By interposing screens of water or platesof alum, 
the actions observed. Two pith discs, one white and | and so cutting off the dark heat, the actual luminosity 
the other black, are suspended ona light arm ‘na/is measured. In addition to this, by interposing col- 
glass bulb by means of a fine silk fibre; after perfect | ored glasses or solutions, any desired colers can be 
exhaustion the white and black discs are found to be | measured either against the total radiation from a 
equally repelled by heat of low intensity, such as from | candle, its luminous rays, or any desired color. One 
the fingers, warm water, etc. A copper ball is then | colored ray can be balanced against another colored 
tried at gradually increasing temperatures. Up to! ray, by having differently colored screens on either 
250° ©. it repels both equally, above that the black is | sige. 
more repelled than the white, and ata full red heat) ‘The variations in the luminosity of a ‘‘ standard” 
the repulsion of the black disc is very energetic. A | candle will cease to be of importance. Any candle 
lighted candle acts with more energy than the red-hot | may be taken: and if it be placed at such a distance 
copper. from the apparatus that it will give a uniform deflec- 

The presence of even a small quantity of aqueous | tion, say of 100 divisions, the standard can be repro- 
vapor in the exhausted apparatus almost, if not quite, | anced at any subsequent time; and the burning of 
neutralises the more energetic action which luminous | the candle may be tested during the photometric ex- 
rays appear to exert on a blackened surface. periments by taking the deflection it causes from time 

After describing several different modifications and | to time, and altering its distance, if needed, to keep 
some new forms of apparatus devised to facilitate ex- | ¢p6 deflection at the divisions. 
periment, the author gives a drawing of an instrament! ¢ the pith bar in this instrament be blacked on 
which enables him to get quantitative measurements | ,jternate halves, an impetus given by a ray of light 
of the amount of incident light falling on it. It con- always acts in the same direction of movement. A 
sists of a flat bar of pith, half black and half white, | .andie causes it to spin round very rapidly until the 
suspended horizontally in a bulb by means of a long | suspending fibre is twisted up, and the rotation is 
silk fibre. A small magnet and reflecting mirror are stopped by the accumu ated torsion. 
fastened to the pith, and a controlling magnet is fast- 
ened outside so that it can slide up and down the tube, 
and thus increase or diminish sensitiveners. The 
whole is completely exhausted and then inclosed in a 
box lined with black velvet, with apertures for the 
rays of light to"pass in and out. A ray of light re- 
flected from the mirror to a graduated scale, shows 
the movements of the pith bar. The degrees of de- 
flection produced by the light of a candle at dis!ances 
from six feet to 35 feet are given. 

The experimental observations and the numbers 
which are required by the theoretical diminution of 
light with the square of the distance, are sufficiently 
close, as the following figures show : 


Candle 6 feet off gives a deflection of 218-0° 


BY WILLIAM CROOKES, F.R.8., ETC. 


By arranging the apparatus so that the black and 
white surfaces are suspended on a pivot instead of by 
a silk fibre, the interfering action of torsion is re- 
moved, and the instrument will rotate continuously 
under the influence of radiation. To this instrument 
the author has given the name of the ‘‘ Radiometer.’ 
It consists of four arms of very fine glass, supported 
in the centre by a needle point, and having at the ex- 
tremities thin discs of pith lamp-blacked on one side, 
the black surfaces all facing the same way. The nee- 
dle stands in a glass cup, and the arms and discs are 
delicately balanced sv as to revolve with the slightest 
impetus. 

In the “‘ Proceedings ‘of the Royal Society” last 
year, the author gave a brief nccount of some of the 


~ s if ning earlier experiments with these instruments. In the 
a“ ol “ ie pete present paper he enters very fully into the various 
‘ 10 - ss 77-0° | phenomena presented by them, and gives Tables 
“ 20 ‘ ee 190° | showing the number of revolutions made by the radi- 
“ 30 s pe oe ometer when exposed toa constant source of light 





. ae ; removed different distances from the instrument. 
ihe efiest &f two contin difte ‘by ate us practically The law is that the rapidity of revolution is inversely 
double, and of three candles three times that of one 
candle. 
The action of various solid and liquid screens is 


| a8 the square of the difference between the light and 
| the instrument. 

When exposed to different numbers of candles at 
the same distance off, the number of revolutions in a 
given time are in proportion to the numbei of can- 


dles, two candles giving twice the rapidity of one can- 


next given 
A candle three feet off, giving a deflection of 180°, 
has its action reduced to the following amounts by— 


SE MEINE. scansncchen ocvedneaknathdsnuniceoeet 161° dle. and three, three times, etc. 

Siuniegubncthsssvsce abstecocebteebcoueinn ale 102" The position of the light in the horizontal plane of 
SN crececkckond canduvciaheseeebensseeghortede 101° | the instrument is of no consequence, provided the 
DEN: cichbbhchlaphiess6diieds Sedsamves ouetoatonsle 128° distance is not altered; thus two candles, one foot 
MIL: cnc Casabisated cubbetbas tee Vedse hanes 47° | off, give the same number of revolutions per second 
I ci ews since ends hicebesGarbooniernsdadbbende 27? whether they are side by side or opposite to each 


A candle on each side of the apparatus, and eqni-| other. From this it follows that if the radiometer is 


distant from it, keeps the index ray of light at-zero ; bronght into a uniformly lighted space it will continue | 


by shading off either one or the other the light flies | to revolve. This is proved to be the case by experi- 
off to either extremity of the scale. This gives a| ment. 
ready means of balancing two sources of light one| The speed with which asensitive radiometer will 
against the other. Thus, retaining the standard can- | revolve in full sunshine is almost incredible. Noth- 
die 48 inches off, on the left of the bar, the index is ing is visible but an undefined nebulous ring, which 
brought to zero by placing on the right | becomes at times almost invisible. The number of 


of the radiometer is therefore arrested if a flask of 
boiling water is bronghf near it. The same effect is 
produced by ice. 

From some observations made by the author, it ap- 
pears probable that heat of a still lower refrang:bility 
repels the white more than it does the black surface. 
Many instances are given of the radiometer revolving 
the reverse way. Thus, breathing gently on the in- 
strument will generally cause this effect to be pro- 
duced. 

An experiment is described with a radiometer, the 
moviog parts of which are of aluminium, blacked on 
one side. When exposed to the radiation from a can- 
dle, the arms revolve the normal way. On removing 
the candle they revolve the reverse way. Heated 
with a Bunsen burner the arms revolve the normal 
way as they are getting hot, but as soon as the source 
of heat is removed and cooling commences, rotation 
sets up in the reverse way, and continues with great 
energy till the whole is cold. It appears as if the re- 
verse movement during the cooling is equal in energy 
to the normal movement as it is being heated. 

It is easy to get rotation ina radiometer without 
having the surfaces of the discs differently colored. 
An experiment is described with one having the pith 
discs blacked on both sides. On bringing a candle 
near it, and shading the light from one side, rapid ro- 
tation is produced, which is at once altered in direc- 
tion by moving the shade to the other side. 

The author describes many forms of radiometer, by 
means of which the movements can be exhibited to a 
large audience, or can be made to record themselves 
telegraphically on a self-recording instrument. 


Parr IV. 

In this paper the author descrives experiments on 
the repulsion produced by the different rays of the 
solar spectrum, The apparatus employed is the bori- 
zontal beaw, suspended by a glass fibre and having 
square pieces of pith at each end coated with lamp- 
black. The whole is fitted up and hermetrically sealed 
in glass, and connected with an improved mercury 
pump. In front of the square of pith at one end a 
quartz window is cemented on to the apparatus, and 
the movements of the beam, when radiation falls on 
the pith, are observed by a reflected ray of light on a 
millimetre scale. The apparatus was fitted up in a 
room specially devoted to it, and was protected on all 
sides, except where the rays of light had to pass, with 
cotton-wool and large bottles of water. A heliostat 
reflected a beam of sunlight in aconstant direction, 
and it was received on an appropriate arran,ement of 
slit, lenses, prisms, etc., for projecting a pure spec- 
trum, Results were obtained in the months of July, 
August, and September: ond they are given in the 
paper graphically as a curve, the maximum being in 
the ultra-red, and the minimum in the ultra-violet. 
Taking the maximum at 100, the following are the 
mechanical values of the different colors of the spec- 
trum: 


Ultra-red..... studies sukbaatidenssassbactiaies 100 
NIN ics Sncinsacaeuvsveoheds sawate 8h 
1! REE, tans ee See ee 73 
ID ia cinssvnnnnrindshgnedstéhasiane sacdusowe 66 
MINI wcukteGadaescveescoavabtackbede atte 57 
SUNT Sona chive ubokesobsaiad eeselcbieistie 41 
Pi glivs ti) daisecassdeayeaSopsenukccks pom 22 
Ni hnnnipnnssiisiaats ices sn tcamontinakiun 8} 
Mie ciocet cadevuunkikecia wena’ puva 6 
SES oscnc ins sv ckunes's ieadecdts wed 5 


A comparison of theso figures with those usually 
given in text-books to ropresent the distribution of 
heat in the spectrum, is a sufficient proof that the me 
chanical action of radiation is as much a junction of 
the luminons rays as it is of the dark heat-rays. 

The author discusses the question “ Is the effect 
| due to heat or to light?” There is no real difference 
between heat and Jight; all we can take account of ie 
difference of wave-length, and a ray of a definite re- 
frangibility cannot be split up into two rays, one be 





2 candiles........... biiatobsbenbnnrebbapabbinds 67 ins. off. | revolutions per second cannot be counted, but it must 
1 candle behind solution of sulphate be several hundreds, for one candle will make it spin 
Of COpper........++ bdeeseeedvendtscbodene 6 es round forty times a second. 





ing heat and one light. Take, for instance, a ray of 
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definite refrangibility in the red. Falling on a ther- 
mometer it shows the action of heat, on a thermo-pile 
it produces an electric current, to the eye it appears 
as light and color, on a photographic plate it causes 
chemical action, and on the suspended pith it causes 
motion. But all these actions are inseparable attrib- 
ntes of the ray of that particular wave-length, and are 
not evidences of separate identities. 

The author enters into some theoretical explana- 
tions of the action of the different parts of the spec- 
trum, but these cannot well be given in abstract. 

An experiment is given by which sunlight was fil- 
tered through alum, glars, and water screens, so as 
to cut off the whole of the ultra-red or dark heat-rays. 
The ray of light which was thus freed from dark heat 
was allowed to fall on the pith surface of the torsion 
apparatus, when it produced a deflection of 105°. 
When a solution of iodine in disulphide of carbon was 
now interposed the deflection fell to 2°, showing that 
the previous action ‘vas almost entirely due to light. 
With a candle tried under the same circumstances, 
the light filtered from dark heat produced a deflection 
of 37°, which was reducee to 5° by interposing the 
opaque solution of iodine. 

In order to obtain comparative results between 
dises of pith coated with lampblack and with other 
stbstances, a torsion apparatus was constructed, in 
which two or more discs could be exposed one after 
the other to a standard light. One disc always being 
lampblacked pith, the other discs could be changed 
so as to get comparisons of action Oalling the ac- 
tion of radiation from a candle on the lampblacked 
dise too, the following are the proportions obtained 


On lamipblacked plth...........00000 -sesssessesss 100° 
Iodide of palladium... .........seeseeseeeees 873 
PROC MANO GIVER ise sce sec ccsccoccessee cacie . 56 
Amorphous phosphorus...............++ inne a 
OB ee ae 37 
PERE SE RE i setccnarveteasccTipaascaesss 8 
MOOR CHING OE Mie sncgigesoiedotse sipdsieses 28 
Scarlet iodide of mercury and copper., 22 
Lampblacked silver..............ceseseeee - ae 
NE MM oaks a UbNi scons savees d sasvedienoesos 18 
SPATOOURES OF 10RD... is .cicececsceec veseveses 13 
ONO WUE os nos ini gana Ceeeleakveusteeseeesinaese 6°5 
NA ai? its cas Dots ianns spook esacoatvanlotin 6°5 


In consequence of some experiments tried by Profs, 
Tait and Dewar, and published in Nature, July 15, 
[875, the author fitted up a very sensitive apparatus 
for the purpose of carefully examining the action of 
radiation on alum, rocksalt, and glass. The source 
of radiation was a candle. Perfectly transparent and 
highly polished plates of the same size were used, and 
the deflection was made evident by an index ray of 
light. Taking the action on the alum at 100, that on 
the rock-salt in tive successive experiments was 81, 
77°3, 71, 62°5, 60°4. This increasing action on the 
alum was fonnd to be causad by efflorescence, which 
took place rapidly in the vacuum, and rendered the 
crystal partially opaque. A fresh alum plate being 
taken, this and the rock-salt were coated with lamp- 
black and replaced in the apparatus, the black side 
away from the source of radiation, so that the radia- 
tion would pass through the crystal before reach. 
ing the lampblack. ‘The action of radiation was 
in the proportion of blacked alum 100, to blacked 
rock-salt 73. 


Part IV. 
THE MEASUREMENT OF THE FORCE. 

‘The author describes a torsion-balance in which he 
s enabled to weigh tke force of raciation from a c:n- 
dle, and give it in decimals of a grain. 
of the instrument is that of W. Ritchie's torsion-bal- 
ance, described in the ‘‘ Philosophical ‘Transactions ” | 
for,1830. ‘The construction is sonsewhat complicated, 
and cannot be well described without reference to the | 
diagrams which accompany the original paper. A 
light beam, having two square inches of pith at one 
end, is balanced on a very fine fibre of glass strecched | 





pected with a torsioh*hantile passing through the tube, | 


and indicating angular movements on a graduated | 
rirele, The beam is eemented to the totsion-fibre, | reply te Mr, Key's query, in consequence of the mat jaible through yas ie thre temperature te whieh they 


The principle | ° 


and the whole is erclosed in glass and connected with 
the mercury pump and exhausted as perfectly as pos- 
sible. A weight or 0°01 grain is so arranged that it 
can be placed on the pith or removed from it at plea- 
sure. A ray of light froma lamp reflected from a 
mirror in the centre of the beam to a millimetre scale 
four feet off shows the slightest movement. When 
the reflected ray points to zero, a turn of the torsion- 
handle in one or the other direction will raise or de- 
press the pith end of the beam, avd thus cause the 
index ray to travel along the scale to the right or to 
the left. If a small weight is placed on one end fo as 
to depress it, and the torsion-handle is then turned, 
the tendency of the glass fibre to untwist itself will 
ultimately balaice the downward pressure of the 
weight, and will again bring the index ray to zero. It 
was found that when the weight of the 1-100th of a 
grain was placed on the pith surface, the tursion-han- 
dle had to be turned 27 revolutions and 353°, or 
10,073” before the beam became horizontal. The 
downward pressure of the 1-100th of a grain was there- 
fore equivalent to the force of torsion of the glass 
thread when twisted through 10073°. 

The author next ascertained what was tho smallest 
amount of weight which the balance would indica‘e. 
He found that 1° of torsion gave a very decided move- 
ment of the index ray of light, a torsion of 10073° 
balancing the 1-100th ofa grain, while 10074° over- 
balanced it. The balance will therefore turn to the 
99-100,000,000th of a grain. 

Divide a grain weight intoa million parts, place 
one of then on the pan of the balance, and the beam 
will be instantly depressed. 

Weighed in this balance the mechanical force of a 
candle 12 inches off was found to be 0'000444 grain ; 
of a candle 6 inches off 0001772 grain. At half the 
distance the weight of radiation should be four times, 
or 0'001776 grain ; the difference between theory and 
experiment being only four-millionths of a grain is a 
sufficient proof that the indications of this instru- 
ment, like those of the apparatus previously described 
by the author, follow rigidly the law of inverse 
squares. An examination of the differences between 
the separate observations and the mean shows tbat 
the author’s estimate of the sensiliveness of his bal- 
ance is not excessive, and that in practice it will safe- 
ly indicate the millionth of a grain. 

One observation of the weight of sunlight is given ; 
it was taken on December 13; but the sun was so ob- 
scured by thin clouds and baze that it was only equal 
to 10°2 candles6 inches off. Calculating from this 
datum, it is seen that the pressure of sunshine is 2 3 
tons per square mile. 

The author promises further observations with this 
iustrument, not only in photometry and in the repul- 
sion caused by radiation, bnt in other branches of 
science in which the possession of a balance of such 
incredible delicacy is likely to furnish valuable results, 





The Condensation of Crude Gas. 
By Wui11am Youne, Esq., Paisley, Scotland. 
faba Sagi tois: 

The fcllowing paper was read by Mr. Wm. Young, 
of Paisley, at the Meeting of the West ef Scotland 
Association of Gas Managers, in April last : 

At our last meeting, held at Musselburgh, I had 
the honor and pleasure of laying before you a paper 
compiled from notes left in my hands by the late Mr. 
Cusiter, on the absorption of the light giving coasti- 
tuents in coal gas “by the heavy bydroc «rbon. oils, 
You will remember that, in the discussion whic 


| case increased to a much greater extent. 





ter being the subject of a patent then in process, the 
property of Mr. Henry Aitken, of Falkirk; but as 
that patent is now completed, and I am therefore at 
liberty to reply, I have made it the subject of the pa- 
per which I propose laying before you to.day. 

Briefly to recapitulate the subject of ,the previous 
paper, I may remind you that it discussed the solvent 
or absorbent action of the heavy oil on the illumin- 
ants in coal gases; the separation of the absorbed 
Iluminants from the heavy oils by distillation ; the 
examination of their physical character (specific grav- 
ity, boiling points, &c,); and the analysis of coal gas_ 
es by means of the heavy oils, showing that they, are 
principally indebted for their illuminating power to 
vapors of volatile hydrocarbons diffused through 
them. 

The process which I am about to lay before you has 
for its object the treatment of crude coal gases in 
such a manner as to leave diffused through them as 
arge a volume of these vapors as possible, consistent 
with their permanency. 

Yon are aware that coal tar, on being subject to dis- 
tillation, yields a considerable quantity of volatile hy- 
drocarbons, known as light naphtha. This quantity 
varies from 2 to 10 per cent. of the total volume of 
the tar, being dependent upon the uature of the coal 
and the temperature at which it has been carbonized. 
At all ordinary temperatures coal gas, when brought 
into intimate contact with this isolated naphtha, takes 
up a considerable quantity of its vapor, and becomes 
thereby much inproved in illuminating power. Every 
grain of naphtha vapor taken up by a cubic foot of 
12 candle gas increases its luminosity to the extent of 
from 5 to 10 per cent. A consideration of these facts 
naturally suggests the question—Seeing that gas can 
at all ordinary temperatures permanently combine 
with the vapor of this naphtha derived from the tar, 
what prevented the gas and naphtha from keeping 
together during the process of manufacture, and what 
caused the naphtha vapors to be removed along with 
the tar? 

With the view of obtaining a clearer insight into 
the causes producing these effects, and the means for 
their prevention, I propose to make a few experi- 
ments bearing on the causes affecting the diffusion of 
the vapors of volatile substances through gas. 

I have here thrve ordinary bromine-tubes only that, 
instead of being graduated from the bottom upwards, 
they are graduated from the top of the stem down- 
wards. Into each tube I have introduced 100 vol- 
umes of air. I have here also three samples of hy- 
drocarbon fluids taken from coal gas in the process 
described in the former paper. The fluids vary in 
boiling point, Ne. 1 boiling 120°, No. 2 about 150°, 
and No. 3 about 180° Fahr. Into one of the tubes, 
containing the 100 measures of air, I will now pass a 
few drops of the hydrocarbon boiling at 180° Fahr., 
and agitate the whole so as to present a large surface 
to the air. Ou bringing the tube into a vertical posi- 
tion, and removing my finger, you will observe water 
to flow out of the tube, and that the air has consider- 
ably increased in volume. (1 note the increase to be 
5 volumes.) I will now repeat the same process with 
the other tube, and the hydrocarbon boiling at 150°, 
and you will observe that the volume of air is in this 
(I note the 
increase to be 15 volumes.) With this other hydro_ 
carbon boiling at 120°, I have an increase of the air 
enclosed in the third tube of 40 volumes. 

I neod hirdly say that this increase of volume is 
cansed by the vapor ot the hydrocarbon diffusing it- 


b | self through the enclosed air. (I have used air for 
| followed the reading of the paper, Mr. Key, of Ac- | these experiments because it is most convenient ; but 


crington, remarked that, since hearing of the action | the resnits would have been identically the same with 


of the heavy oils on the illuminants in coal gas, the 
idea had suggested itself to him that onr preconceived 
notions of the best fourm and minner of condensing 


|any other gas as the wedium through which any vol- 
| atile substance is diffused has no effect on the volume 
| so diffused, a vacuum and all gases being alike in this 
| the ernde gases were faulty, as he thought that ordi- respect.) You will see from these experiments that 


nary coal tar bad in all probability an action siwilar | the yoiume of vapor diffusible through a given quan- 
norizontally in a tube, one end of the fibre being con- | to that of the heavy vils and he then asked the writ- tity of air increases as the boihny point uf the hydro~ 


er's opinion on the subject. 


I expressed my regret that I conld not at the time | 


carbon is lowered. 
Anvther cause affecting the volume of yapor diffus 
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may be exposed. I will take this tube containing the 
air ani hydrocarbon, boiling at 180°, and slightly 
raise the temperatare by passing it backward and for 
On bringing it into a ver- 
tical position, you will observe how much it has in- 
creased in volume, much more than the heated air 
would have done by itself, showing that at the slight 
increase of temperatare there is a very considerable 
increase of the quantity of vapor diffusible through 
the air; and on again returning the tube to the water 
jar, and cocling the enclosed air, it deposits the extra 
volume of hydrocarbons, and acquires its original 
volume. 


ward over the lamp flame. 


Barometrical pressure, or the pressure of the at- 
mosphere, also affects the volume of vapor diffusible 
throvgh a given volume of gas. It has been already 
stated that a vacuum and all gases take up almost the 
sims volume of vapor of volatile substances. To il- 
lustr.te the effects of pressure, I will therefore em- 
ploy this ordinary barometer tube, into the top of 
which I will introduce a few drops of this volatile hy- 
drocarbon. You will see how quickly the mercury is 
depressed in consequence of the vapor from the liquid 
diffusing itself through the vacuum. I will now 
shorten the column of mercury by slipping the barom- 
etec tube into this other tube, also filled with mercu- 
ry, and you will observe that as the pressure is in- 
creased by shortening the column of mercury, the 
vapors condense; and on again lessening the pres- 
sure, the liquid at once evaporates again into the va- 
cuum. Inasimilar mannera given volume of gas 
saturated with vapor, on being subjected to an in- 
crease of atmospheric pressure, becomes reduced in 
volume, and being no longer able to hold in sulution 
the whole quantity of vapor, deposits a certain quan- 
tity, which, on the pressure being removed, is again 
taken up by the expanded yas. 

There is only one other condition affecting the dif- 
fusion of volatile substances through gases to which I 
desire to draw your att ntion, bnt I wish to do so 
very particularly, as it is this which principally affects 
the diffusion of hydrocarbons in coal gas during the 
I will again ask your atten- 
tion to the test-tube containing the air saturated with 
the vapor of the hydrocarbon boiling at 120° Fabr. 
Into this tube I will introduce a little of the hydro- 
carbon boiling at 180°, and shake the whole together. 
You will now observe that, on removing my finger 
under water, the volume is considerably reduced, and 
that, instead of having 140 volumes of mixed air and 
hydrocarbon vapor, as before, we have got only 115, 
showing that 25 volumes of vapor have been condens- 
ed into the liquid form. If I add a further quantity 
of the heavier fluid, a further condensation takes 
place, and the total volume of mixed air and va- 
still further reduced. I will now reverse 
the process by taking the tube containing the air 
saturated with the denser hydrocarbon boiling at 


process of manufacture. 


por is 


120°, and, adding a little of the more volatile fluid | 


boiling at 120°, proceed as before ; and, on removing 
my finger, you will observe that the volume is now 
much increased, the total volume being 125. But 
this increase is not nearly so great as that got in the 
previous experiment, when the hydrocarbon boiling 
at 120° was used alone: for you will remember that 
the total volume was then 140 instead of 125, as in 
this case. By adding a further quantity of the lighter 
fiuid, the volume is still further increased, but not to 
the extent it would be were the denser fluid not pres- 
ent. 


It is evident therefore, that the pressure of the 
denser fluid boiling at 180° very much reduces the 
vapor-tension, or volatility of the lighter hydrocar 
bon, boiling at 120°. In further evidence of this, I 


will now use this hydrocarbon having a very high | 
boiling point, when you will observe that, on adding 


it to the tube containing the air saturated with the 
vapor from the hydrocarbon boiling at 150°, the whole 
of the vapor, or very nearly the whole, is absorbed 
and vondensed, and the enclosed air is brought back 
to its original volume of 100 measures, showing that, 


of the different hydrocarbons, the greater is the re- | 
duction of the volatility or vapor-tension of the more | 
volatile fluid. So great, indeed, is the solvent action 
of this heavy hydrocarbon oil, that hydrocarbons 
which are permanently gaseous at ull ordinary tem- 
peratures may be reduced to the liquid form. I have 
here a tube containing olefiant gas, which requires a 
very great pressure to reduce it to the liquid form ; 
yet you xee how readily it is absorbed and condensed 
when brought into contact with this oil. But this 
solvent action or affinity between the hydrocarbons is 
Jimited, or, in other, words, one hydrocarbon can dis- 
solve another ina given quantity, and then the xc- 
tion ceases. The following table, taken from the 
previous paper, shows the increase of volume of cer- 
tain hydrocarbons, after being saturated with hydro- 
carbons from coal gas ;— 
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We have seen that the isolated hydrocarbons have 
the power of dissolving ont the vapors diffused 
through ordinary coal gas. I now wish to show yon 
how ordinary coal tar, under certain conditions, hog 
a similar property. I have here a couple of tubes, 
No. 1 is filled with sawdust saturated with ordinary tar 
but from which the light naphtha has been previously 
removed by distillation ; No. 2 is filled with sawdust 
saturated with the same tar in its normal condition (I 
have used sawdust in these experiments to present as 
large a surface of the tars as possible to the gas, 
which I propose bringing into contact with it.) On 
occasions like this itis difficult to show slight differ. 
ences in the illuminating power of a gas; but I hope 
to be able, by means of this delicate [pressure-guage, 
and the two union-jets arranged side by side, so that 
you may be able to compare the sizes of the flames, 
aud also the single jet with scale attached, by which 
the length of the flame may be measured, to show you 
the effects of the tars upon the gas. You will observe 
that the union jets are so placed that one of them is 
constantly consuming the gas in its normal condition, 
and that the other may be made to consume the gas 
cither in its normal condition or after it has been 
acted upon by the tars in the tubes, I will first pass 
the gas to all the jets. and you will observe that in its 
normal condition the two union-jets are very nearly 
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On applying heat to such a mixture of hydrocar- 
bons having different boiling points, the solvent aw 
tion or affinity between the fluids is gradually over- 
come, and as the temperature increases the more vol- 
atile of the fluids successively evaporate. 1 will 
slightly warm the mixed hydrocarbons, boiling at 120° 
and 180°, contained in this bromine-tube, by holding 
it over the gas-flame, and I will now shake up the 
whole so as tofexpose a larger surface to the air, 
when you will at once observe how much it increases 
in volume, partly rom the expansion of the air itself, 
but much more so from the evaporation of the lighter 
of the mixed fluids. On again placing the tube in 
the water-jar, and cooling the whole, you will observe 
that the heavier hydrocarbon again absorbs the vapor 
of the lighter, liberated from the heat, and that the 
enclosed air and vapor resume their initial volume. 
But if, instead of allowing the air and mixed hydro- 
carbons to cool together, I transfer into a separate 
vessel the air saturate| with the vapor of the lighter 
hydrocarbon, liberated by the heat from the mixed 
fluids, and thereby prevent the heavier hydrocarbon 
from coming in contact with and absorbing the light- 
er, the air will remain, saturated with the vapors 
from the more volatile fluid. I have here a flask into 
which I will place a little of each of the hydrocarbons 
boiling respectively at 120° and 180° Fabr. 
slightly heat the enclosed mixture, and having passed 
a current of air through it, I will now collect in this 
bromine-tube 140 volumes of the saturated air (which, 
as you will remember, was the volume obtained by 
saturating 100 measures of air with the vapors of the 
hydrocarbon boiling at 120°.) If, therefore, the heat 
applied to the mixed liquids has overcome the affinity 
between them, the air which I have received in this 
bromine-tube should contain a like quantity (40 meas- 
ures) of vapor. To ascertain this, I will absorb out 
the vapor from the air by shaking it up with a quan- 
tity of this very heavy hydrocarbon. You will ob- 
serve how rapidly the vapors are absorbed, and on 
bringing the tube to rest on the jir, I note the de- 
crease in volume to be fully what we had anticipa- 
ted—viz , 40 measures. The temperature necessary 


very considerable, especially when the volume of the 
heavier or high boiling point bydrocarbon is propor- 
tionately large, and the surrrounding air or gas near 
the point of saturation. On the other hand, a very 
slight increase of temperature will cause the volatil- 
zation of the lighter hydrocarbon, when the volum> 
of the heavier is proportionately sutall, and the air or 





the greater the Giferonce betweem the boiling points 


Gas not nearly saturated, 





I will | 


to overcome this affinity between the hydrocarbons is | 


alike in size, and that the single-jet gives, with 10-10ths 
| pressure, a 5-inch flame. I will now pass the gas 
through No. 1 tube, containing the denuded tar 
| spread over the surface of the sawdust. You will see 
| how the flames of the union and single jets consum- 
| ing this gas are diminished in size (the jet flame be. 
|ing now, under similar pressure, only 4-6 inches 
long, ) indicating that the gas, in its passage, is being 
robbed of some of its constituents by the tar. I have 
found this decrease in illuminating power to amount, 
in many cases, to 20 per cent. On now changing the 
current of gasses, and passing it through No. 2 tube, 
containing the gas in its ordinary condition, you will 
observe that the gas undergoes little, if any, change, 
and that the tars have comparatively little action, in 
consequence of being already saturated with the light 
hydrocarbons from the gas along with which it wa 

originally manufactured. I will now apply heat to 
this tube, with the view of causing the tar to give off to 
the passing gas the previously absorbed hydrocarbons; 
the result being, as you see, to increase the size of 
the flames, showing a very considerable increase in 
the illuminating power of the gas, the single jet now 
giving 5-8-inch flame. 

In making these experiments no attempt has been 
made to give exact quantitative results, the aim being 
rather to convey to your minds a general outline of 
the causes which affect the diffusion of vapors through 
gases, more particularly with the object of enabling 
| you to understand the working of the new process. 


Keeping in view the facts gleaned from these ex. 
periments, let us now examine the conditions under 
which ernde coal gases are ordinarily condensed, and 
see if we can account for the presence in the 
tars of hydrocarbons, which, when isolated, can be 
permanently diffused through the gas at all ordinary 
temperatures. Crude coal gases, immediately on be- 
ing produced, pass from the retort by the stand-pipe 
to the hydraulic main, and become rapidly cooled to 
a temperature ranging from 100° to 150° Fahr, At 
this temperatnre the greater portion of the tars are 
reduced to the liquid form, but are in such a minute- 
ly divided form, that they continue to float along 
with the gas, and in 9 great measure pass with it to 
| the condensers, and before they are finally deposited, 
| the temperature of the mixed gas and tar particles is 


| 


| reduced to nearly that of the surrounding atmosphere, 





| It has also hitherto been tho aim of gas manages to 
| keep even the deposited tar and ammoniacal liquor 
| travelling in the same direction along with the gas 
| with the object of allowing the weak ammoniacal liq- 
| our from the hydraulic main to absorb a further quan- 


tity of ammonia, &c., and at the same time to allow 
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Now, we have seen how the tars, denuded of their 
naphtha, sbsorb the illuminants of the gas, and as the 
affinity or absorbent action of the tars is almost en- 
tirely arrested at 100° Fahr. (the lowest temporature 
likely to be present in the hydraulic main, ) we may, 
at this stage of the manufacture, suppose the finely- 
divided tars are suspended in the crude gases to be in 
the denuded state. But, as these tars accompany the 
gases to the condensers and become cooled, they 
gradually saturate themselves with hydrocarbons from 
the crude gases before they are finally deposited and 
removed. The practice of allowing the deposited 
tars and ammoniacal liquor to accompany the crude 
gases till comparatively cold is, for the same reason, 
objectionable, as the same conditions which would 
enable ammoniacal water to absorb a further quanti- 
ty of ammonia, and the tars to absorb naphthaline, 
carbon bisulphate, &c., would also enable the tars to 
absorb volatile hydrocarbons from the gas. 


We, therefore, see how, by the ordinary process of 
manufacture, the tars are allowed to absorb and carry 
away those hydrocarbons from the gas, and thereby 
deteriorate its illuminating powers; and come now to 
consider tae means to be employed for preventing the 
removal by the condensed tars of the light-giving con- 
stituents from coal gas. 


There are a great many ways of conducting the 
manufacture of gases whereby this absorbent action 
may be prevented, and the gases left combined with 
a larger volume of hydrocarbons, which will remain 
permanently diffused through them at all ordinary 
temperatures, bat which are at present allowed to 
pass away with the tars. One of the simplest arrange- 
ments consists in elevating the condensers a little 
above the level of the hydraulic main, and causing all 
the tars, as they are deposited, to flow back into and 
through the hydraulic main before passing to the tar 
cistern, By this means the volatile hydrocarbons ab- 
sorbed by the tars are partly revolatilized by the heat- 
ed gases issuing from the dip-pipes, and car- 
ried away by the current of heated gases to the 
condensers, where only the denser vapors are again 
absorbed and deposited by the now comparatively 
saturated tars, and the more volatile hydrocarbons 
passing away permanently diffused through the gas. 
But the most perfect arrangement, and that preferred 
by the patentee, is one somewhat resembling that 
shown on this sectional diagram, which is, however, 
more particularly designed to illustrate the working 
of the process in a small work, where steam and mo- 
tive power are not availabe, This arrangement is 
very similar to a Coffey still analyzer, consisting, as 
you see, of an upright vessel, having tray diaphragms 
placed at regular intervals, with openings at alternate 
sides, causing the gas to travel in a tortuous manner. 
Hanging from the lips of these trays are sheets of fine 
wire netting, dipping into the tars contained in the 
trays immediately underneath. The bottom of this 
analvzing-tower is provided with a tar tank or still, 
which may be either heated by means of a steam-jack- 
et, where steam is available, or asshown in the sketch, 
by a furnace, using the refuse breeze as fuel. In or- 
der to cool the analyzed gases, on the top of the tow- 
er is placed a condenser, which may be of any suita- 
ble form. ‘That shown in the sketch consists of 
partition tabes, suspended into a chamber from the 
bottom of a tank containing water; this water, circu- 
lating continuously through these tubes, brings the 
gas to an equable temperature. In describing the 
working of this apparatus, I will assume that the 
whole arrangement has been for some time in opera- 
tion, that the whole of the trays and the tar tank or 
stillat the bottom have become filled with tar, and 
that heat has been applied to the still sufficient to 
cause the tars to give off volatile hydrocarbons. The 
mixed crude gases and tars from the hydraulic main 
enter by the inlet-pipe, and in passing over the sur- 
face of the tars {contained in the still, become, 


so tospeak, bathed in a large volume of volatile va- 
pors, which combining with and supersaturating the 
heavier suspended tars, cause them to be partly de- 
pesited fram tho gases during thelr passage through 





the first screen of wire-netting. At thesame time the 
gases receive lighter vapors from the tars flowing 
over the wire-netting from No. 1 tray. The tars con- 
tained in No. 1 tray are consideraby heated by the 
vapors from the still underneath, and they in turn 
give off volatile vapors to the current of gases flowing 
over them. ‘The total mixed gases and vapors again 
pass through the wire netting hanging from 
No. 2 tray, where they deposit their heavier tars, and 
absorb lighter vapors from the tars flowing over the 
wire-netting from No. 2 tray. The tars in No. 2 tray 
also get heated, but to a lesser degree, by the warm 
current of mixed gases and vapors passing underneath 
it, and they, again, in turn, give off their volatile va- 


pors to the current of gases, and receive in turn some 
of the heavier tars. This double analyzing process is 
just repeated at each successive tray and wire-netting 
screen, the crude gases getting gradually cooled and 
depositing their heavier tars, and taking up volatiie 
hydrocarbons, till by the time they reach the top of 
the arrangement they are comparatively free from all 
tars having a denuding action, and are in a fit state 
to be cooled down, by passing through the condens- 


ers, to a tempearature near that of the surrounding | 


atmoshpere, when the heavier or surplus vapors con- 
dense out and fall back into the top tray. At the 
same time, these condensed vapois and tars, in pass- 
ing downward from tray to tray, and dripping over 
the wire-netting, come into contact with the rising 
current of crude gases, by which they are alternately 
revolatilized and condensed, the more volatile remain- 
ing permanently suspended and passing away with 
the analyzed gas, and the heavier falling from tray to 
ray till they reach the still at the bottom of the col- 
umn, when, if not sufficiently volatile to be revolatil- 
ized, they pass away with the denuded tars by the 
pipe to the tar cistern. 

The effects of the treatmet are to leave diffused 
through the gases all the hydrocarbons resulting from 
the distillation of the coal, which are sufficiently vol- 
atile to remain permanently diffused through the gas, 
and at the same time the gases are perfectly denuded 
of all suspended tarry particles, and brought into a fit 
state for further treatment. As by this process the 
ammoniacal liquor is subject to the same analyzing 
process as the tars, it is, therefore, not only prevented 
from absorbing ammonia and other impurities, but it 
is also denuded of part of the ammonia, &c., which 
it may have previonsly absorbed. It is evident, 
that the crude gases must pass from the arrangement 
charged not only with the valuable volatile hydrocar- 
bons, but also with a comparatively larger quantity 
of impurities, soluble in water, which are otherwise 
removed in part, by allowing the crude gasses and 
ammoniacal liquor to cool together as in the ordinary 
process. The denuded ammoniacal liquor collected 
from the bottom of the analyzer in the tank, after 
separating from the denser tars, is found very suitable 
for removing those impurities, as in consequence of 
its containing in solution basic and acid hydrocarbons, 
it has a comparatively feeble, solvent action on the vol- 
atile hydrocarbons diffused through the gas, but at the 
seme time has a strong affinity for the ammonia and 
other impurities soluble in water. The arrangement 
shown on the diagram for the employment of the de- 
nuded water is a simple washer, and is suitable for a 
small work. Of course, where motive power is avail- 
able, a series of washers or scrubbers should be em- 
ployed to get the full advantage of the purifying 
action of the denuded water. 

And now, gentlemen, it only remains for me to 
thank you for the attention you have given the reading 
of this paper. I regret having taken up so much of 
your time; but this subject is of such a nature that 
even with the time you have so kindly granted me, [| 
have only touched the subject superficially ; yet I 
hope in such a manner as tc convey to your minds 
snfficient to enable yon to understand some of the 
laws affecting the diffusion of vapors through gasses, 
more particularly as bearing on the causes at work 
during the condensation of crnde gasses, 





Galvanic Deposition of Bismuth.--Bertrand 
succeeds in obtaining a galvanic deposit of bismuth 
by employing a donble chloride of bismuth and am- 
monium. The salt is white, crystalline, very soluble 
in water, and is not precipitated by a slight excess of 
hydrochloric acid. Itis best to operate in the cold 
and with a solution of from 25 to 30 grammes of the 
saltina litre. Precipitation is easily affected by a 
single Bunsen element, with a Daniell’s it is slower. 
At the end of the operation the brass or copper ob- 
jects have a blackish tint, below which the bismuth 
which adheres firmly, appears with its characteristic 
lustre, midway between that of antimony and old sil- 
ver. ‘The deposit takesa fine polish. In an analo 
gous manner a double chloride of antimony and am- 
monia gives a deposit of antimony. 
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John Pattinson, president, in the chair. 


The president read the following paper, ‘‘ On Gas 
Burners.” How best to burn coal-gas so as to obtain 
the greatest amount of light it is capable of producing 
is a subject which is perhaps as yet but imperfectly 
understood, even by those who know most about it. 
Great improvements have, however, been made in 
recent years in the construction of gas-burners, re- 
sulting from the researches of Frankland, Bowditch? 
Sugg, Silber, the London (tas Referees and others ; 
but from many causes, chiefly perhaps for want of in- 
formation on the subject amongst the general public, 
these improved burners have come but very slowly 
into use. 
burners is usually left, often know as little about the 
subject as any one, and thus a wretchedly bad kind 
of burner is in many cases used which burns the gas 


The gasfitters, to whom the choice of 


so as to destroy a great portion of its light-giving 
power. In the present paper no attempt is made to 
describe even a tithe of the multiplicity of burners 
which have been invented. The object is simply to 
describe the results of an examination I have recently 
mado of a number of burners taken off fittings in va- 
rious parts of Newcastle, and to show how unfit these 
burners are to develop the light-producing properties 
of gas as compared with good burners, which may be 
had quite as easily as the bad ones, 

Gas burners may be divided into two great classes : 
first, argands, such as give a ring of light and require 
glass chimneys ; and second, flat flame burners, which 
may be sub-divided into what are known as “‘ bat- 
wings” and “fishtails,”” so called from the shape of 
the flames they produce. 

In the experiments I have made, the gas used was 
of the same quality throughout the whole of the tests. 
It gave a light equal to 14°1 standard sperm candles 
when burnt at the rate of five cubic feet per hour in 
the standard argand burner, known as the Sugg- 
Letheby burner. Before about seven or eight years 
ago this was the best burner known, and as it was in 
use at the time when the Newcastle and Gateshead 
Gas Company obtained their Act of Parliament, it is 
still retained as the standard by which the gas is 
tested. It is but fair to state here that the quality of 
the gas was unusually low when the experiments were 
made, the gas usually being equal to about 16 candles, 
It may be explained for the benefit of the uninitiated 
that the standard sperm candle with which the gas is 
compared is one defined in the Act of Parliament as a 
‘* sperm candle of six to the pound, burning at the 
rate of 120 grs. per hour.” 


I will first of all give the results of the testing of 
argand burners. The argand burner when properly 
constructed is the one best adapted for obtaining the 
greatest amount of light from common coal gas. The 
air supply, upon which so much depends, is most per- 
fectly under control in such burners. Argand burn- 
ers are certainly more expensive in their first cost, 
and perhaps are more troublesome to keep in order 
than flat flame burners, owing to the occasional break- 
age of chimneys and other causes, but it will be seen 
that the amount of light they can produce in compari- 
son with the latter is very great, and would soon com- 
pensate for their extra cost and the extra trouble of 
| keeping in order, especially in private houses» They 
|require the gas to be supplied to them at a uniform 
| pressure, otherwise they are liable to smoke when the 

pressure is increased, and more gas passes through 
|than they can burn. They should, therefore, always 
|be used with regulators for regulating the pressure 
‘of the gas, These may be conveniently placed near 
| the supply meter. 
| In each cf the following tables the first column 

shows the actyal amount of gas consumed per hour in 

cubic feet during the experimerts; the second gives 
| the illuminating power of the gas consumed expressed 
\in standard sperm candles; the third gives the illu- 
| minating power calculated per five cubic feet of gan! 
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ARGAND BURNERS. 





Illumivating 


| 


Cub. feet Illum’g power per | 
of Gas power 5 cu. ft of 
Kind of Burner, used per in Can- Gas per 
hour. dies, hour, 
Sugg-Letheby Standard 5:0 14°10 14°10 
Sugg’s *‘ Lond, Argand” 5°0 15°90 15°90 
Sugg’s “‘ Imp. London ) : ‘ 7.28 
Ne nisanes tanaee ) 4°5 16°08 17°86 | 
Silker’s Argand.......... 5°0 17°80 17°80 | 
Common Argand......... 5°0 11°20 11°20 | 
oe | pibeeense 7°0 17°80 12°70 
The common argand here mentioned was one simi- 





lar to a great number used in shop windows in New- | 
castle. It will be seen that with the Sugg’s Improved | 
Lon ion Argand and Silber’s Argand as much light is | 
produced when burning five feet of gas as is produced 
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BURNERS IN USE IN NEWCASTLE. 
Illuminating 
Cub. feet Tilum’g power per | 
of Gas power 5 cu, ft. of | 
Kind of Burner, used per inCan- Gasper | 
hour, dies, hour, 
Batwing—metal top...... 5:0 9°26 9°26 
4 “ Gow} 5-9 8°90 8-90 
RO Mek ckscccsusds aeease ) ” , " 
Fishtail No. 3—metal top 3°5 4°10 5°85 
‘« **  steatite top 3°7 4°40 6°00 
pelos “ ‘“ 4°0 3°00 3°75 
. ae és 4°9 5°20 5°31 
gl ls . 5*0 7°80 780 | 
It thus appears that burners are in use in New- 
castle which give alight equal to only 3} candles, 
when burning the same quantity and quality of gas as, 





when burnt in a good argand, will give a light equal 
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and was bleeding freely from the mouth when taken 
out of the pit, though that may have been caused by 
the force of the explosion. He is a married man, but 
has no children, and is an American. 

Austin was not seriously injured, though his face 
and hands were quite badly burned, and his hair and 
whiskers thoroughly singed. It is thought, unless he 
inhaled some of the flame, he is not seriously injured: 
He was able to walk around the boiler house after the 
accident, bnt was sent to his home on Governor street 
as soon as possible. He is an American, about 30 


years old and married, but has no children. 


The canse of this accident seems involved in mys. 
tery, though it would seem there can be but one 
| cause, that of foul air or gas, and scientific men may 
| be able to explain it satisfactorily. Austin says that 


when burning seven feet of gas in the common ar-|30 17} candles, or, if burnt ina get burner of its | when he was in the ‘‘ man-hole ” cleaning the bottom, 
gand, thus showing a saving of 40 per cent. over the | OW2 class, will give alight equal to 124 candles, and he noticed a “‘ very bad smell” there. It is said tho 


last named burner. 
Flat flame burners do not consume the gas so as to 


such burners are very extensively used in Nowcastle. 
Is it, then, a matter of wonder that we occasionally 


. 
| valve at the top of the boiler was open, and if so 


| there should nave been a draft which would have car- 


give as much I'ght from a given quantity of gas as ar- | hear complaints of the bad quality of Newcastle gas? | ried off any reasonable quantity of gas which might 


gands. This is perhaps chiefly owing to the circum- 
stance that it is necessary to make the yas issue from 


By the substitution of good burners for these wretehed 
ones, from three to five times the amount of light 


be generated there. Persons acquainted with boilers 
| say they should have had no hesitation in going in 


the burner under a certain amount of pressure, in | will be produced from the same amount of gas ; or, | tealear the enbee was open or not, and it is certainly 


order to produce the required shape of flame, and this | 
pressure causes a portion of tbe gas te mix with too 


if the light of the present burners is sufficient, the 
same amount of light can be obtained from one-third 


| 


| no uncommon thing to do. 
| that elapsed since the fire was hauled off and the boil- 


Whether or not the time 


. . . | » ! 
much air, so that it becomes over-burnt, as in the | Fr one-fith the amount of ges. In the latter case, |er emptied had anything to do with it, is a question 


Bansen burner. The best flat flame burners are those | 
in which this pressure is reduced to the minimum 
amount found necessary, and such burners generally | 
have some contrivance for checking the pressure of | 
gas supplied at the mains. But although flat flame 
burners are not so economical as argands in their | 
consumption of gas, yet they possess other advanta- | 
ges which probably will always cause them to be ex- | 
tensively used. The first cost of the burner is very | 
trifling, no chimneys are required, they are nvt so lia- 
ble to smoke under varying pressures of gas as ar- 
gands, and they are easily lighted and attended to. 

It is in this class of burner that the most extraor- ! 
dinary differences in quality for burning gas so as to 
produce light have been found. The following table | 
shows the results of my tests of various new batwing 
znd fishtail burners which can be had in Newcastle. 
Some of the burners were tried with different con- 
sumptions of gas. 


NEW BATWING AND FISHTAZL BURNERS. 


Iiuminating 


besides the saving in cost of gas, there is also the ad- 
ditional advantage of having the vitiation of the aii 
in the room by sulphur compounds and carbonic ac*l 
from the burning gas reduced to the same extent. 

It is in the hope that public attention will be called 
to this matter, and the wasteful misuse of gas pre- 
vented, that these results are now published. — Chemi- 
cal News. 





Singular Accident at the Providence, R. L., 
Gas Works. 
—_——— 
The Providence Journal gives the following : 
An accident ofa curions nature occurred at the 


street, about 3 o’clock yesterday afternoon, by which 
two men were severly burned, one to such an extent 
that it is feared he will not recover. The facts of the 
case, as near as can be gathered, are as follows : 
Joseph Anstin, machinist, and Charles F. Young, 
fireman, were engaged in the boiler house cleaning 
one of the Corliss upright forty-horse power boilers. 
The fire was hauled off in this boiler about 10 o’clock 
Sunday morning for this purpose, and the boiler had 
become cold. The grates had been taken from the 
fire-box, and the ash pit cleaned out. Austin took a 
lamp and setting it in the bottom of the boiler, pushe 
ed his head and shoulders through the ‘‘ man-hole ” 
into the boiler, and worked there nearly an hour, 
cleaning out the mud, or sediment that had collected 
there. He then left that, and Young took the lamp 
aud started to go throegh the ‘‘ man-hole ” into the 
boiler, to examine the sides and clean them, if need 





Cub, feet Illum’g power per 
ofGas power 5cu. ft. of 
Kind of Burner. used per in Can- Gas per 
heur. dies, hour, 
Bray's No. 4 fishtail...... 4°0 5°02 6°28 
rf 3 5-0 5°80 5‘80 
Bray’s No. 6 fishtail...... 5°0 9 00 9°00 
Bray's No. 8 fishtail...... 5°0 11°80 11.80 
- _ 7°0 14°21 10°15 
Bronner’s No. 4 batwing 4°0 10°10 12°62 
es Ta bkipone 5°0 11°60 11.60 
Sugg’s No. 4 batwing.... 4°0 8.40 10°50 
ag a wi pes 5°0 10°90 10°90 
Batwing with narrowslit 5:0 8°60 8°60 
a used in street) 11 11°60 11°60 
AINPS...20 ceceeerees reveee ) 
Fishtail with small pla-) | 1 10-20 10 20 


tinum disc in flame....) 
No. 5 fishtail—metal top 5°0 7°50 

It is difficult to get exact uniformity in the same 
kind of burner of each manufacturer, and the above 
burners may be inferior to others of the same kind. 
They were, however, selected at random. The re- 
sults show that the best argand burners produce up- 
wards of one-third more light from the gas than the 
best of the flat flame burners, so that, taking light- 
producing properties alone into consideration, there 
is an advantage to this extent in favor of argand bur- 
ners. Bray's, Bronners, and Sugg’s are all good bur- 
ners. It will be seen that Bray’s No. 8 fishtail! is 


7°50 


much better adapted for burning the kind of gas ex- | 


perimented with than the No. 4 and No. 6 fishtail of 
the same maker. 

The next table gives the results of my trials of ¥a- 
rions burners recently taken from fittings in hotie’s 
fa several purté of Newoastle. 


be, there being a ladder in therefor that purpose, 
|running to the top. He had got his body about half- 
| way through, when an explosion occurred which fore- 
ed him back out of the hole, blew or burnt his clothes 
| from his body, and burned his head, face, hands and 
the whole front of his body, shockingly. Austin, who 
was in the ash pit, outside the boiler, was also severe- 
burned, whilea man named John Riley, who was 
outside the brick work, was struck in the leg bya 
flying missile and thrown some distance. The noise 
| of the explosion was such that parties in other parts 
| of the works though one of the bvilers had exploded. 
| Mr. Young was a young man of 26 years, and lived 
| at No. 22 Susan street, where he was taken after the 
|} accident and medical aid summoned- It is impossi- 
| ble at this writing to tell just how badly he is injured, 


| but there is little hope of his recovery. As already 





i flame, 





Providence Gas Company’s works, foot of Langley | 


| stated, his clothes were torn or burned entirely from | 
| his body, (his clothes were on fire when he was taken | 
out), and he was fearfully burned, the skin peeling 
from his hands and other parts of his body, while 
there isa probability that he inhaled some of the 
He wes terribly burned aserons the stomach, 


| for men of a scientific turn of mind. The boiler has 
|no connection whatever with the gas recievers or 

pipes. It is perhaps needless to say that the boiler 
| was uninjured by the explosion, as far as can be seen, 
| A boiler explosion without steam, water, or more fire 


| than a small lamp, is a novelty in the accident-calen- 
|dar. ‘The fire came out into the ash-pit in sufficient 
| quantity to burn Mr. Austin, as stated, and also to 
| scorch the brushes in there almost beyond aecogn-, 
| tion. : 
| PROBABLE CAUSE OF THE EXPLOSION AT THE GAS 


WORKS, 


| Among the many who visited the gas works at the 
| foot of Langley street, yesterday, to examine into the 
| cause of the singular accident, was Mr. J. L. Smith, 
agent ofthe Hartford Steam Boiler Insurance Compa- 
ny, who came away satisfied as to the cause. He dis- 
covered that the ‘‘ blow-off pipe” connects witha 
very large sewer belonging to the establishment, 
which drains the vorks, including the washings of 
the coal and gas, and the water in which is naturally 
impregnated with the refuse from the gas. Enquiry 
developed the fact that when the water was blown off 
from the boiler, a valve in the blow-off pipe near the 
boiler was opened, but was not shut, and had not 
been shut up to the time Mr. Smith was there, it not 
being thought necessary to shut it, thus leaving the 
pipe open from the boiler to the sewer, with the ox- 
ception ofa ‘‘trap” midway between. The wator 
was blown off with a pressure of sixty pounds, which 
was force enough to blow the water out of the -‘ trap” 
and leave that open also. Mr. Smith's theory is, and 
this is acquiesced in by others who have since exam- 
ined the matter, that when the water was blown out 
the gas from the sewer rushed in through the open 
pipes, and the boiler became a gas-holder, the valve 
at the top not being open, in fact. When the ‘‘ man- 
hole ” was open the gas around and below it rushed 
out or wasso mixed with fresh air as to render it 
harmless, and their was no danger in that part of the 
boiler, known technically as the ‘‘ water-leg.” Ihen 
when the men worked in there with the lamp no 
srouble ensued, but as soon as Mr.Young attempted 
to go up the boiler into the ‘‘shell,” the lamp was 
brought into contact with the gaa and the explosion 
took place. Whatever smell of gas there might be 
upon opening the ‘‘ man-hole”’ would not be noticed 
by men accustomed to work about it all the time. To 
have prevented this explosion, it was only necessary 
to have shut the valve in the ‘‘ blow-off ” pipe. 

The condition of Charles E. Young, the fireman, is 
still critical, and will be so for some time. Dr. Carr, 
the attending physician, says that he has rallied some- 
what from the primary shock, and is, considering bis 
shocking condition, quite comfortable. His burns 
are frightful, both hands and arms to the elbow be- 
ing literally raw, andthe skin hanging from his fin- 
gers. His face is begrimmed and scorched, making 
him scarcely recognizable by his friends, and his left 
leg from bis thigh down is shockingly burned. He 
was able to converse a little, and says that he is very 
sure that the valve was closed, else the explosion could 
| not have taken place. 

Joseph Austin, the other victim, is able to be up; 
and carries his arm, which was severely bérned, in a 
sling. But he is quite comfortable, and will proba 
bly be able tg resumes work before long, 
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ends) are, also, divided by cross partitions, so that 
when the gas enters at the bottom at one end of a 
condenser it will pass up thirty-six of these upright 
pipes and down the next thirty-six, and so on until it 
geta to the end of the series, when it will pass out to 
the main pipe leading to the washer. 

It follows that in this passage of the warm gas, 
in contact with the cooled s'des of the pipes, it wil, 
be cooled itself, and will have had the ammoniaca] 
liquor nearly all condensed, and the most of the 
floating tar will have been abstracted. The liquor 
runs down into the bottom of the lower division of 
the condenser, and is from thence drawn off by suit- 
able drips. 

It was formerly customary to arrange a condenser 
with pipes exposed to the open air; but a much 
greater extent of surface was needed to effect the 
same purpose, and the condensation was imperfectly 
done in hot weather and overdone in cold weather 
when the cold ammotiacal liquor would absorb the 
luminants from the gas. The ‘‘ water surface” von- 
denser here used, is in accordance with the best estab- 
lished practice of to-day. 

The liquor is led away by pipes to some vat or 
tank, but at the condenser-house of the Market 
street works the drips or seals are either open, ur by 
some neglect the liquor is permitted to be exposed to 
the air, and the odor of various gas affiuvias is ex- 
cessively offensive, and disseminates all over the 
place and beyond the limits of the works. 

Comparing this condition of things with what I 
found in similar establishments in New York last 
week, I can state that at the Manhattan or New 
York Mutual Gas works only the slightest odor in the 
condenser room was to be perceived. 

After the gas leaves the condenser, it goes next to 
the washer. The washers are boxes of similar ex- 
ternal appearance to the condenser, only that they 
are about two feet less in external height, and mea- 
sure about three and one-half feet in width. The in- 
ternal divisions differ from those described for the 
condenser entirely, being merely a number of vertical 
plates, which divide each washer into thirty-six up- 


right spaces, so that the gas can go up one and down 


another alternately, until it has passed up and down 











iaitiaant is, in such case, usually discharged into a| gines and exhausters to move the gas. These were 


: | 


| 


| 


| sewer or stream. In place of using water for the 
jets at the Market street works, the ammoniacal | 
| liquor which separates from the tar, together with 
| that condensed in the condenser, is now pumped up | 
| to a vat and used for this purpose. It is claimed that | 
this water will sufficiently purify the gas from ammo- | 
nia, and that it can be used over and over, until it | 


not examined by me, but I am disposed to think that 
| they differ in no essential way from the same parts of 
| gas apparatus in other works. 
| An exhauster is a pump, generally rotary, which js 
| used to pump the gas against all pressure to which it 
| tuay be subject between the hydraulic main and the 
|holders. ‘To state these presstres in reverse order, 


| acquires a suitable strength to be treated for manu- | they are—first, those of the holder, which, with telo- 


| 


facture of commercial ammonia product. I am not | 


scopic holders, is variable, and amounts to from three 


| prepare 2d to deny the possibility of this result, but am | |to five and a half inches of water column; second, 
also not prepared to believe it, as it is not in accord: | | those of the purifiers, varying but little from two and 


| 
| 





| . - 
use as little water as possible. 


| ance with any practice which I have ever seen, and 
| from the behavior of gas delivered in my own resi- 
dence, Ido not think the gas as well purified from 
ammonia as it might be, although certainly not very | 
imperfect in this respect. 
gas makers that the use of much water impairs the | 


luminous efficiency of gas, quite as much as the re- | 
and it is | 


moval of ammonium compounds improve it, 


consequently the practice of intelligent managers to | 


To effect this purpose 
the most approved practice demands a shelf-washer ; | 
which is an arrangement of high’ boxes in which | 
shelves are placed overlapping each other; upon these 
shelves the water is trickled, so as to keep the entire 
surface wet, and the gas is made to zig-zag up the tier 
of shelves ; several repetitions of this practice are fol- 
lowed, and the gas is worked with a minimum quan- 
tity of water. 


Notes taken by me at the Pagoda Works of the Bir- 
mingham and Staffordshire Gas Company, Hugh 
Young, manager, in January, 1870, describes the 
‘* washer in use there, for twenty-four inch mains, to 
be six compartments, six feet square by sixteen feet 
high, each with six shelves; fresh water is used in 


one of these compartments, which is pumped over | 


and over for three hours, when it is changed to the 
next compartment, and so on until, at the end of 
eighteen hours, the liquor will have attained the re- 
quisite density of manufacturing purpose. The wash 
irg was followed by two small purifiers, sixteen feet 
by sixteen feet, with sawdust damped with weak sul- 
phuric acid, one of which was changed each three 
weeks, and the ammonia tests, for constant exposure 
of one month duration, were exhibited and shown to 
be perfect. 

This example may be acccpted as the best usage of 
to-day in the United Kingdom for treating gis for am- 
monia. 

At the Market street works, all the ammonical liq- 
uor, after passing throngh the washers and being con- 
centrated, is now run into tanks; and again elevated 
so as to form a head for the flow throngh pipes under 
the streets, to the chemical labratory of Henry Bowers, 
on Washington avenue, about one mile distant. This 
arrangement was said to have been effected for the 
first time six months since, and, except some objec- 
tionable exposure of the liquor at the works, is much 
better than wasting this vile compound into the river, 
as was formerly practiced. Of course the utmos; 
care is demanded that the pipe used for conveying it 
shall be positively tight and free from leaks. 


The pipes and connecting branches about conden- 


sers and washers are provided with numerous stop- | 


valves, which admit of such control as will direct the | 
gas through any of them, or ‘* by-pass” them all, as 
desired, 

All the buildings and apparatus described to this 


point are located on the square of ground north of | 


Market street and west of Twenty-fourth street, with 
the Schuylkill river for the western and Filbert street 
for its northern boundary. 


[§ § Four.] The gas after leaving the washer is 


carried off by a thirty-six inch main pipe across the | 


line of Market street, below ground, in the thorough- 
fare under the eastern span of Market Street Bridge, 


It is recognized by all | 


| a half to three and a half inches for lime purifiers 
|(with lime of usual quality and condition); third, 
those about the washer, condenser, pipes about the 
grouped together, of perhaps one to one 
| and a half inches; giving a total of six and a half to 
| ten and a half inches of water-pressure. Now it has 
| been found that any increase of [pressure on the re 
torts over the half inch of seal for the main, occasions 
a peculiar destructive distillation (probably of the first 
| formed hydraulic-carbons, and possibly thosed form- 
ed before the coal is well heated), whereby solid car- 
| bon deposits by accretion upon the inside of the re. 
| tort, especially at the back end, and rapidly fills it up 
and impairs its heat-conducting and gas-forming pow- 
ers; and hence it is requisite to suck the gas from the 
direction of the retort, and force it in the direction of 
the holder, until the retort is releived from every- 
thing but the hydraulic seal pressure. 

As these total pressures vary in amount from time 
to time, and from hour to hour, and as the quantity 
to be pumped varies in the same way ; the exhausters 
are driven by seperate engines, regulated for the pro- 
curement of the pressure desired on the hydraulic 
main, and are always provided with steam-power 
enough to overcome the largest resistance, and to 
| impel at the same time, the largest quantity of gas 

presenting itself to be moved. Experience has sug. 
| gested and ingenuity provides, all the safeguards for 
successful automatic accomplishment of all the re- 
quirements here stated, and the exhauster has become 
one of the most reliable parts of a gas apparatus. 
The necessity of my allusion to this portion of the 
working machinery in its place of application in the 
Market stre et works will appear when noting the 
question of purification. 


| works, &c., 





There are, at the Market street works, three ‘‘sets” 
of purifying “‘ boxes.”’ A set of purifiers are four in 
number, three of which only are in regular use at any 
one time. The thirty-six inch main-pipe is brought 
into the purifying-house, where three branches of 
twenty or twenty-four inches diameter are taken from 
it, which branches are joined to and form the main 
inlet-pipe of the ‘‘ centre-valve”’ of each set; while, 
from the centre-valve, three main ‘‘outlet pipes” lead 
away, and convey off the purified gas, to another 
thirty-six inch main-pipe; and this last and final pipe 
of the gas works goes to the great meters, and thence 
to the holders where the gas is stored. 

The centre-valve needs a brief description to be 
understood. It is a large cast-iron box, with numer- 
ous internal divisions, and it is three stories in height ; 
to the bottom story, the main inlet and outlet pipes 
are joined: to the next story or ‘‘ body,” four pair's 
| of pipes connect, one pair going to each of the puri- 
| fiers; while the upper story is a circular ‘‘ cover,” 
| which is loose, and can be turned on its axis. 





The cover fits gas-tight on the body, and has inter- 
nal divisions corresponding (but not agreeing) to 
| those of the body. The arrangement of the divisions 
| is such, that if the cover be placed in a given marked 

position, the gas will now enter the main inlet pipe, 
| pass through one of a pair of purifier pipes and re- 
turn again by its mate pipe to the centre-valve ; and 
| then pass out of the centre-valve through one of the 
| pair of next or second purifier pipes and return by its 


the whole length of the washer. In each of these (which crosses above the whaif and yard level of the | mate; and so to another, or third purifier and back 
spaces are placed one or two jets, which generally | gas-works,) and is conveyed to the purifying houses ; 
discharge little streams of water upwards, and in its | the latter being located about half-way between Mar- | to the fourth purifler, the gas will pass out of the 


descent as 6 fain, picks up and absorbs the ammoni- | 


| ket and Chestnut streets, near the river, At the 


| again to the centre valve; but now, in place of going 


centre-valye by the outlet main; thus the fourth 


aval vapert and wash them sway. The water of | northern side of the purifying-house are placed en- | Darifier will have been shut of altogether, This same 


s 





pu 
No 
be 


ore 


Ate =~ eS Se 4A ej we Ce 


hana. ae at f 








ae 


were 
¢ that 
ris of 


ch ig 
ich it 
1 the 
rder, 
telo- 
Lhree 
20nd, 
> and 
ifiers 
hird, 
, the 
one 
If to 
_ has 
> re 
sions 
first 
orm- 
car- 
) Te. 
t up 
DOW- 
. the 
n of 
ery- 


‘ime 
tity 
ters 
pro- 
ulic 
wer 
1 to 
gas 
sug. 


ats” 
rin 
any 
ght 
} of 
‘om 
ain 
ile, 
ead 
her 
jipe 
nce 


er- 
at ; 
pes 
irs 
iri- 
r,”? 


its 
ck 
Dg 
he 


ig 








May 2, 1876. 


American Gas Light Zournatl. 











— 


course of events will follow when the cover is turned 
a quarter of an entire rotation ; only that the purifier 
before shut off will have become number one of the 
series, and the purifier before namber one will have 
been shut off. The operation of the centre-valve 
may be otherwise described. Suppose a set of four 


be assumed to be as follows :— 


Order of purifiers to receive Ont of use, 


and pass gas ist. 2d. 3d, shut off to 
be cleaned, 
First position of centre-) . 
valve (cover, ) Y as @ D 
Second position of cen-) 
tre valve cover, } turn’dy » ¢ 2 A 
Third position of centre-) 1 
valve cover, $ turned, 5 cD A B 
a ) 
Fourth position of cen-) , 4 7 C 


tre-valze cover, # turned) 


The next one-quarter turn of the cover will obvi- 
ously restore everything to the first position; and, by 
this exposition it willbe made evident that the gas, 
when passing through the three purifiers in operation, 
will rave entered the one longest in use and escape 
through the one most recently cleaned. Purifiers are 
made (for dry-lime purification) of the proper size, 
and with the proper dimension of pipe connection and 
centre-valve, to demand the cleaning of each one of 
them each twenty-four hours. 

The purifiers at the Market street works are of the 
customary construction, that is, cast-iron ‘‘ boxes” 
with wrought-iron ‘‘covers”; the covers having 
‘‘sides” (a rim projecting downwards) which drop 
into a ‘‘cup” or trough, partly filled with water, 
which cup surrounds the sides of the boxes; the 
“seal” thus made forms the gas-tight joint between 
the covers and the boxes. 

In this instance, the dimensions of any one of the 
purifiers are twenty-five feet square on the floor by 
three feet three inches deep, inside measurement, 
Inside of the buxes is placed seven layers or flats of 
perferated iron or wood movable “‘ screens,” and up. 
on these screens is spread damp slaked lime in layers 
of two and one-half to three inches in thickness. 
[This damp slaked lime is called ‘‘ dry-lime,” in con- 
tradistipction to thick liquid lime-water, which is 
called ‘* wet lime.” ] The gas enters at the bottom of 
the first purifier-box, ascends, percolating through 
the seven layers, to the top; a pipe which passes 
through the screens to the bottom, carries off the gas 
(through the centre-valve) to the second purifier; 
where the same operation follows; to the third with 
like result ; and from the last it passes out, purified, 
ready for distribution to customers. 

The lime used at the Market street works is oyster 
shell lime; and, from the annual report of the Trust, 
I gather that there is used for every five thousand 
feet of gas made very neariy one bushel of lime ; and 
as the same authority shows (by estimate), the produc- 
tion of about 4.4 cubic feet of gas from each pound of 
coal, it follows from the six charges of two hundred 
pounds to a retort, that there are needed a little more 
(1,06) than a bushel of lime to every retort in ser 
vice ; and furthermore, as the works are planned for 
three hundred retorts for each set of purifiers, that 
three hundred and twenty bushels of lime will have 
been vitiated in the working of any one set; and fi- 
nally, that nine hundred and sixty bushels of lime 
will be the maximum daily demand. 

The manipulation about the purifiers is as follows : 
—A quantity of lime is slaked, (in an adjoining shed, ) 
by the addition of aboat an equal quantity of water; 
a little over one-third its weight of water is taken up 
chemically, and forms the dry hydrate of lime (which 
is in fact the binding material of ordinary lime- 
mortar, ) a portion of the water is evaporated, and the 
remainder or excess of water gives the requisite 
dampness for the process of purification. Unless 
compacted by stirring or beating, the slaked lime has 
about twice the volume of the quick-lime and about 
twice the weight, and in this condition (for it is de- 
sirable that the mass should be as porous as possible) 
it is removed to the purifying-house to be spread np- 


on the trays as described, 
(To be continued.) 





Price of Gas. 





In reply to our request in the last number of the 
Jcurnal, we lave received quite a number of answers 
We hope that all those who have not yet sent us the 


| price at which they sell gas, will not fail to do so at 


purifiers are designated by the letters A, B, C, D. | 9, early a day as possible. 


Now, the different positions of the centre-valve may | 


It is proposed to continue 
the list so as to make the record complete. 

The following prices sro official, having been fur- 
nished to the American Gas-Licut Journau by the 
officers of the various Gas Companies. 


Albany (Peoples) N. Y. $2.75 


Annapolis, Md........... 3.40 
Atchison, Kansas....... 4.50 
Austin, Texas. .......... 6.00 
Allegheny City, Pa.... 1.80 20p. ct. off prompt pay 
BBONT, Fie E veciscoscess 2.75 
Ashland, Ohio........... 3.50 Street lamps 4} hours 
17 nights per month, 
$15 per annum. 
Augusta, Ga............+ 4.00 Net. 
Anderson, Ind.......... 3.50 Crude petroleum, 
Brooklyn, B’klyn....... 2.75 
“ Citizens.... 2.75 
” Nassau... ... 2.75 
si Metropol'an 2.75 
5 Peoples..... 2.75 
sh W’msburgh 2.75 
Brockton, Mass........ 3.80 
Batavia, N: Y........000. 3.00 
Bridgton, N. J.......... 3.50 
SS, BOs ose cveescoase 3.00 
Boonville, Mo.......... 4.50 
Brownsville, Tenn..... 4.50 
Belfast, Maine......... 4.00 10p.c. off bills over 
10; 5 p. ¢. off bills 
under $10. 
Brockville, Ontario.... 3.75 
Bloomfield, N. J......... 3.75 
Belleville, Ill............. 3.50 
Bellaire, Ohio............ 2.85 5 pct. off prompt pay. 
Barnesville, Obio....... 3.00 5 pct. off prompt pay. 
Street lamps $17.50 
per ann. Burn till 
12P. M. on moonless 
nights. 
Boston, Mass............ 2.25 
Bath, Maine............. 4.00 12} pc off prom pt pay. 
Bayonne City, N. J.... 4.00 Net. 
Binghampton, N. Y... 4.00 10 pe off prompt {pay 


on bills for 1000 per 
month. 


Cleveland, Peoples, O 2.00 

Cumberland, Md........ 3 00 

Charleston, W. Va..... 4.00 25 p. ct. off prompt pay 
Meter rent 25, 30, 
and 50 cents. per m. 
for 3, 5 and 10 light. 

Cincinnati, Ohio....... 2.2% 

Columbia, Mo............ 4.50 

Carondolet, South St. 

SIO Bais ces<sncsee 3.00 Sp. ct. off prompt pay, 

Chattanooga, Tenn..... 3.00 

Cold Water, Micb....... 3.25 

URI, Blkceciecs. . scoees 2.50 

Columbia, Pa..,.......... 2.85 Lowe process. 

Charlottesville, Va..... 3.50 Meter rent 20 cents. 


Cedar Rapids, Iowa.... 4. 50 cts p M. off prompt 


pay. 

RPE: ibe c cantatas tecbee 3.75 50 ctsadded if not paid 
by the 5th. 

Cortland, N. Y........ 4.00 25 cts p M. off prompt 
pay. 

ID Tce cecseetensnsees 3.75 50 wave per month off 
prompt pay. For 
20,000 feet a mouth 
$2.50. 

Chillicothe, Ohio....... 3.00 

Derby, Conn............ 3.60 10p.c. off prompt pay, 
and 50 cts per M. on 
excess of 5000 ft. per 
month. 

Decatar, Wises: ccccciss 3.50 50 cts. per M. added, 
if not paid by 10th. 

Danbury, Conn.......... 4.28 For less than 5000 per 
month. 

a - 5.85 For over 5000 per mth 

pk eee 3.60 

East Boston, Mass..... 3.00 

East St. Louis, lll...... 350 5p. ¢. off prompt pay. 

Evansville, Ind.......... 3.00 City lamps $30. 

PGE Ei rcesesissescece este 300 City lamps $28 p. an. 

Hikhart, Ind............. 3.50 

East Newark, N. J....... 4 00 

Eastchester, N. Y....... . 3.50 

Elizabethtown, N. J... 3.00 

East N ¥ (Union) LI 38.00 

Fredericksburg, Va...., 3.40 

Flint, Miobisssscssscsonees 8.659 


Premkee, PA. 2..<3.0606 
Fall River, Mass....... 
Pe S| Ee 
Fort Scott, Kansas.... 

Guelph, Ontario........ 
co a ee 


Greensboro, N. C....... 
oe | | eae 


“ec 


G rend Repiids, Mch.. 


“e é “ee 


Gloucester, N. J 
Huntsville, Ala.......... 
Hempstead, L. I........ 
Huntingdon, Pa......... 


Hagerstown, Mad....... 
Hamilton, Ohio......... 
Hillsdale, Mich.......... 
Holyoke, Mass........... 
Hornellsville, N. Y.... 


BUM TRE dentcnks cesses 
eee 


Jersey City, N. J....... 
pO) | Eee 
Jacksonville, Ill......... 
Jefferson City, 

Orleans, La....... ... 
Knoxville, Tenn........ 


Louisiana, Mo........... 
La Crosse, Wis.......... 


Lancaster, Pa........... 
Louisville, Ky........... 
EM PORES, IMGs secs c000s 
Lowell, Mass............ 


Lafayette, Ind.......... 
Millville, N. J.......000. 
Milford, Del..... audusuite 
Marquette, Mich........ 
pe eee 


Meriden, Conn.......... 
Marietta, Ohio......... 


Marshalltown, Iowa... 


Meadville, Pa............ 


sé . 


Monroe, Mich............ 
BNO GS The Diidssscccice 
Middletown, Conn.... 
New York, New York. 

: oe eines 
Manhattan 
Mutual. ... 
Mropolitan 
Municipal. 
Nashville, Tenn.... .... 
Newark, Citizens, N.J 
Mosiolk, Vaiss<.<.6.002.. 
New Brunswick, N. J. 
Newton, N. J............. 
North Attleboro, Mass. 
New Britain, Conn..... 
New Haven, Conn..... 
Nantucket, Mass....... 
Wawel, Mab ..060508... 
Niagara Falls, N. Y.... 


“cc 
“ec 


“oc 
“ec 
“cc “ 


“ es 


Norwalk, Cenn. za 
New Albany, Ind....... 
Qaweiey M. Fai... cscs 
i, Si. Sao 
P’keepsie, Citizens.... 
Paterson, N. Jissssesseee 


Portebester, MBs sssas 








3.15 
3.50 
4.00 
3.80 


8.60 





5p. ¢. off prompt pay. 
Wood and oil gas. 

Meter rent 25 cts. per 
month. 

After September Ist. 

For less than 1000 feet 
per month. 

For over 1000 feet per 
month. 

10 per ct discount on 
300,000 ft annually. 

5 pc off prompt pay. 
i 


10 per ct. off prompt 
pay. 


50 cents per 1000 off 
prompt pay. 

5p. c. off prompt pay. 

10 p. c. off prompt pay. 
Meter rent 10 cents 
per month, 


12} p.c. off prompt pay. 
Meter rent 15 cents. 


5 p. ct. added to bills 
not paid in 5 days. 


50 cents per M. off 
prompt pay. 


5p. c. off prompt pay. 
Wood aud oil gas. 
25 cents per 1000 off 


prompt pay. 


For 15 candle power, 
or $10 per M. coal 
gas meter measure 
(Petroleum Gas— 
Wren's patent). 


20 cts. per M. off if paid 
by 6th. Consumers 
over 3000 ft. 30 cts. 
additional discount. 

50 cts p M. off prompt 
pay. 

25 cts p M. off prompt 
pay. 

For over 10,000 ft. per 

month, 


5 per ct off prompt pay 
Net. 


Water Gas. 


5p. c. off prompt pay. 


Meter rent 15 cls. p.m. 


20 cts p M. off prompt 
pay. 
124 pet off prompt pay. 


5p. ce. off prompt prr. 
124 p. c. off prompt pay 
Gwynne Harris process 
10 p c. off prompt pay, 
and in addition 5 p.c. 
on bills of $200; 10 
pP: ¢&. en bills of @10C0 
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Pittsfield, BE actcnsis 3.50 5p. c. off prompt Pay, | Metropolitan pcosueeimie 2,500,000 100 145 150 Asphalts. 
and 10 p. c. off on Scrip ... $1.000.000 02 ss Albertite of New Brunswick............. . $21 nad a —% 
P 1, , + 102 Trinidad Bitumen 1 
rine bills of $350 per an. r “! Bonds.. 500,000 1000 104 a: i eee ee eee ee ae diicala 
ortland, Me............. 3.00 MEER ssccccsscsesscvece 5,000,000 100 108 109 

a Sl nt ade 7 ‘ The Penn Gas Coal Company have contracted with the 
Paris, Ky....... ye aevenias 4.50 Meter rent 25 cts. pm. | |.“ _ Bonds, gold. 900,000 1000 105 — | pittsburghGas-Light Co. fur their entire supply for th en- 
Portsmouth, es Mich vce 3.22 br ¢@ Sea 4,000,000 100 135 149 suing year from their Youghiogheny mines, 

Pittsburgh, Pa.......... 1.00 | Central, Westchester 466,000 50 100 105 | —_ 
Philadelphia, Pa........ 2.15 eee | Within the iast week contracts have been made by some 
Painesville, Ohio....... 3.50 Gas Co.'s of Brooklyn. ~ - c nn War a — —— 200, ope of Penn 
“ea ° , estmoreland, Waverly, Youghiovheny, and the West Vir. 
Pawtucket, R. I......... 3.00 Over a sae feet a| Brooklyn .............. 2,000,000 25 190 195 ginia caking coals—at $6-00 per ton a reduction of 50 cents 
aa year $2.70. | CRITI sconorssrasioooes 1,200,000 20 90 100 from last years’ prices. 
ete _¢ 2.25 WEED assasioes 320,000 1000 95 100 as aa 
Oe 3.50 10 ct off prompt pay. Peoples bitvedatbnicosenceh 1,000,009 10 +60 65 M 

Plainfield, N. J........... 3.50 5 p et off for less Ry. | Bonds........ $ "325,000 jeg: am 95 H. R. S ITH & CO., 

5000 a month, ‘* Scrip 300,000... 85 -- COLUMBUS, OHIO, 

10 per cent more than Metropolitan........... 1,000,000 100 -- 75 - 

5000 a month. Nassau oe ee 1,000,000 25 90 95 Se 
ee”... 3.50 eee 700,000 1000 §=96 98 
. ‘* | Williamsbar zh 1,000,000 50 — oe CAST IRON GAS & WATER PIPE 
Paducah, Ky............ 1.00 10 pc off prompt pay. | gh....... 1,000, 50 
Pottstown, Pa.......... 3.20 Public —— so 11 ss e Scrip 36 100 BRANCH CA STINGS, 

P. M., 18 nights per | Out of Town Gas Companies. 

. e . month $20 per lamp. Buffal LN.Y a LA MP POSTS, ETC. 
Quiney, Citizens, Mass. 5.00 uffalo Mutual, N. ¥ 750,000 100 — oo Pipe from three inch and upwards cast vertically in 12 feet 
eS <p _ 3.50 : = Bonds 200,000 1000 = — 90 : iengths.) ; ; 
Quebec, Ont........ ae? 2 40 Baltimore, Md........ 2,000,000 100 178 186 
Ss 4 eee 3.60 = ae gold 1,000,000 105 — RAILROAD CROSSINGS, FROGS, 
Rochester, N. Y........ 00 Brockport, N. Y...... 25,000 100... 80 SWITCH STANDS, 

“ ‘itixens 3.00 Citizens, Newark.. 918,000 50 87 “= 
Citixens... 3. { ; AND ALL KINDS OF 
Rordont, N. Y.......... 3.60 . * 2 tfs. 538,000 —_~ -- : - 
Syracuse, N. Y.......... 2.75 4 ** Bds, 124,000 - — |RAILROAD, ROLLING MILL- BLAST 
ag my 3 ad 3.25 _ for city lamps. ny Some ang ° 160,000 pe 133 80 FURNACE, ARCHITECTURAL AND 
. Joseph, Mo.......... £0 Bip ct. of 2 th ees a.. 25 los — 
; bs $100 p. month, | Hannibal, Mo descoevee 100,000 100 95 100 ss peeve vngad CASTINGS. 
St. Albans, Vt........... ».00 10 p. c. off prompt pay, ~ anew Ve ing 3 gore od 41 7 DAILY CAPACITY 125 TONS. 
and in addition 5p.c. ; mps on b Be. wcccce : <0, rv oon prare s2" Our Works conneet direct with elevon railroads center- 
off bills from #30 to ersey ST sabes. ann 386,000 20 160 170 ing in this city, giving us unequalled facilities for shipping 
$100 per a - 10 Jamaica, L. I......... 25,000 100... ——- to all Points, @ at the lowest rates of freight, 405-ly 
$100 per month ; 10 /| Jacksonville, T...... 120,000 50 82 — —- a 
oly ‘ over | Lewistown, Maine.. 400,000 100 33 FOR SALE, 
Sandusky. Obi 3 OD tied Lima, dean 60,000 100 85 
—earwee “ _.. seeccee Oe Bonds 30).000 A HALF INTEREST IN A SMALL GAS WORKS WILL 
aratoga, N. Y..... we 5.00 20p. ¢ y minty 
aratoga, ».00 a retype ey Laclede, Mo........... 1,200,000 100 - 115 be sold. or leased to a practical gas man. Two thous- 
10 p. é. fen A a Peoples, Jersey City wee 125 135 | and feet of natural gas per day. Addrass 
San Antonio, Texas.... 7.00 10 per ct off ret 10 Peoples of Albeny.. py poe la he J. SHACCKETON 
’ - 7 Bonds 350,000 1000 _- atti 
to 20,000 per month as e 405-tf Westfield, N. Y. 
20 p ct off from 20.000 Peoples of Baltimore 25 101 102 Sp aes Bi. i 
" ne upwards R Bonds... 506 ae 
St. Charles, le cll 4.50 Rochester, N. Y. ecece 100 50 60 Cas Engineers, 
Sidney, Ohio 3 oF Richmond Co., 8. I. 300,000... —- —— 
iiieihin “8 50 Fort Wayne, Ind..... Pee nee AND PARTIES ENGAGED IN THE BUILDING OF 
~~ de oe c é Woonsocket, R. I 150,000 100 100 4 
rmar axas........ 5.00 5, 10, 12 2 - “4 nee ’ oss W 
Sherman, Texas we 2, rg theses ae > Halifax N. S........... 400,000 40 148 50 GAS ORKS, 
quantity. gs a oot. , 150,000 40 1125 who desire information regarding PETROLEUM GAS, either 
Salem, Oregon 7.00 October last reduced Co S. Fries Cal. 69 100 for use pure or for enriching. are requested to address. stat- 
ene 2 ad , { ec yong Se ee a ing particulars. 
ee sao we ftom § $s. _| St. Louis, Missouri. 600,000 50 110 130 | '™8Parme J. D. PATTON, 
oe ee ancy aan eg * — 4 _ 363-unl Treverton, Northumberland Un: Ya. 
3 ‘ S hot use ——- iar eee oman 
monthly PRICES OF FOREIGN AND DOMESTIC GAS 1 
Sedalia, Mo.............. 3.50 + aetna FOR SALE, 
oe eee 3.15 5 per ct off on less than 
dd -ssly . 
Sita dock aee saat. {Reported Expressly for this Journal.) 200 Tons 
10 p ct from 5 to 15 M. May 2, 1876. 
15 pct from 15 to 20 M. DELIVERED IN NEW YORK, 
TORS eee y mierda CANNEL CHIPS. 
Tiffiv, Obio.............. ried TI 5 Ah Abies Bede ctor cerseiste $1700 @ 1800| Address H. E. HOY, 
ec at ag nttee eeeee ae Ristions Mel, is o5 5.0053 adcnes <easovianes 1650 @ 17 00 at New Street, N. a. 
icksburgh, Miss....... 5 " ; : ; 
Wilkesbarre, Pa....... 350 10 p. c. off prompt pay. PEER: Seas: Sosa hen . 
Weesuter Man... 3.00 5 p. ¢. off on #500, and | Newcastle Gas.............-0eeeeeeeees vee Stas $5 50 @ 00 00 B k] Cl R t rt 
; 10 p. c. off on $1000 CAGREROO! GORI «006.0065 00005 0%0 8000 c0nsgocdes 1150 @ 1200 roo yn ay e Oo 
Pe . in six months. Kritish Province Coals. AND 
festfield, N. Y........:. .00 10 p. ¢. off prompt pay. 
7 . fl PROCOM 000s 0000 onoscnedcesc ged tpdccces sede secsncieccecces 2 00 
r ‘ »»* 
ee 3 ‘o penne ‘é .00 p. e. off prompt pay, | Block House—At Mines, $1.81; Gold... .....0042..-+-0++ 2 00 FIR E -B R CK WwW OR K S$ . 
Wheeling, West Va.... 225 10 Pp ct off prompt pay. Caledonia—At Mines, $1.50, Gold. $00800 000 Ones ceesepecces 0 00 VAN DIKE STREET, BROOKLYN, N. We 
Washington. Pa 2 50) Lit‘le Glace Bay—At Mines, $1.75, Gold................ 0 00 fin al 
Soheee a. a Lingan—At Mines, $1.75. Gold.....0 .......4. ceeeeeees 000| EDWARD D. WHITE, Surviving Partner of the late firm 
Woteshers Sonn... 3.50 5 pe off on biils of $50 pOROF—O8E MIRG 0.0.2... cc0ccscs cscs sscvsvescessecsess 3 00 | of J. K BRICK & CO. 402-ly 
? Opec! cn bile of 46 - Reserve, $1.75, GoldMine... .. /..........000- 0 00 | — : a 
Pon a ms 0 cc? i(‘(«‘é‘*#R RR RR - = CATHELS’S 
q e 
5 : : Duty, 75 cents per ton, gold. Freight to New York $2 00 
5 p c added if not paid currency. Cost ofa bove coals delivered in New York, $4 75 
aus son a, ome [SOA IMPROVED RETORT SETTINGS 
I Ee Maciinssvcansess nécy 3. 2 » 
Youngstown, Ohio..... 2.50 10 p. ec. offon bills of - Pennsylvania Gout, 
$50 per month, |” | Trace eA A cS B88 
id Pst AL ATNOOY ...cesecee se eeevevene ‘ 1a | yy" 7 “4 
Zanesville, Ohio......... 2.70 10'p. ©. OF Om Bille Of | GRAMON .... 200.00 .ncccecccccnss: oe cesesccvcscese 560 @0 00) GUARANTEED TO HEAT UNIFORMLY 
ee el (In New York, the above coals $6 (0) WITH THE MINIMUM OF FUEL. 
HIDPS P20. y Siar oo ons i hss dbacebss cose demestibe @ 0 00 | 
WOTREEY «602 20005 @ 0 00 | Colored lithograph copies of work ng drawings of beds of 
West Virginia Coals. | 1, 2, 3, 5,6 and 7 retorts each, so clearly arranged and fully 
Gas Stocks. TI oo sons) Vode line neqnepeimasoent 50 @ 0 .00| Shown, as to be easily understood by any retort setter or 
Quotations by W. BH. Scott & Co., Bankers, Despard.. pasedus is dacadasenes 650 @ 0 00) bricklayer, having just been made of these valuable settings, 
3s Pune Ghleun: Mt Beak Gass West Fairmont. aap uiensosgrearesveer neater B - 4 - 00 | they can now be supplied, with detailed specifications, im - 
mt - - * ' / I A oP ic) cite css cuasencenet¥ed WM e 0 00 | Mediately on receipt of orders, 
AY 2, 1876. ESE eee 50 @ 000] Applications to be made to A. M. CALLENDER & CO., 
- All communications will receive particular attention Ohameahilied Winwinia see seee ener eeeeeees see . ; = 3 a office of AMER!CAN Gas-LIGHT JOURNAL, 42 Pine street, New 
— | MeKenzte Compound Mixture.............- . rag 403 
trax, Co. sof N. 2. City. rae seca Cannel ete as aay » Te SUBSCRIBEK WOULD LIKE A SITUATION AS 
. . : -eytonn of West Vivginia................... 3! 
Capital. Par. Bid. Asked| pariingtonof Pennsylvaif........cccccccsee sesvseees “= o| FOREMAN, or would take charge of ® amall Gas 
Harlem ........ vecsseee $1,860,000 60 115 120 en Bank Cannel. ....-+.ss-senereesss ‘ 11 0 | Works, Address 8; 1, DOUGLAS, Mew Hoven, Conn., Gas 
- Red Bank—at Philadelphia,.........+++ ih sodmecdes of2, 00a 
Menbattan,..:: 4,060,000 10 BBB BGG soft Bouth Amboy cibuesiba. cbastouens 79 8 | works: , eeet 
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CHAPMAN VALVE MANUFACTURING CO. 


MANUFACTURERS OF 


Office and Sales Room 75 and 77 Kilby Street, Boston. 










“t These Valves have been in use for several years, and are pronounced by all who 
~ ae have used them to be 
i = 
i) = The Best Gas Valwes Ever Made. 
eS 
KqiZ = Z 
a | > 4 They afford a direct passage the full size of the pipe. The seats are made of an 
4 y alloy similar to Bazsirr metal, specially prepared for the purpose, and superior to all 


zzzz774A other metals used for the seats of Gas Valves. It does not corrode under any circumstan- 
ces to which it is exposed. 


There is no LIABILITY OF COHESION between the Gate and Seat, and the Valves can 
be relied upon to sHuT TIGHT and OPEN EASILY at all times—an important desideratum when 
used for street mains, in cases of fire. 


We refer to the following named Gas-Light Companies among the many that have 
used these Valves : 








BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. SOUTH BOSTON GAS-LIGHT COMPANY, BOSTON, MASS. 

CAMBRIDGE GAS-LIGHT COMPANY, CAMBRIDGE, MASS. CHARLESTOWN GAS-LIGHT CO., CHARLESTOWN, MASS. 

NEWTON & WATERTOWN GAS-LIGHT ©0O., WATERTOWN, My 8S. LYNN GAS-LIGHT COMPANY, LYNN, MASS. 

LAWRENCE GAS.-LIGHT COMPANY, LAWRENCE, MASS. FITCHBURG GAS-LIGHT COMPANY, FITCHBURG, MASS. 

PEOPLES GAS-LIGHT COMPANY, BROOKLYN, N. Y. CITIZENS GAS-LIGHT COMPANY, NEWARK, N. J. 

CITIZENS GAS-LIGHT COMPANY, BROOKLYN, N. Y. WILLIAMSBURGH GAS-LIGHT CO., WIRLIAMSBURGH, N. Y. 

. ¢ 
: “a | AND WATER VALVES } INCH TO 36 INCHES DIAMETER. STEAM VALVES 3 INCH TO 12 INCHES DIAMETER. 

B57-t 








ey WS ——— $$$ $$ 





PATENT IMPROVED GAS EXHAUSTER. 








; P. H. & F. M. ROOTS, PATENTEES AND MANUFACTURERS, CONNERSVILLE, IND. 
$. S. TOWNSEND, GENERAL AGENT, 31 LIBERTY STREET, NEW YORK. 


The following are some of the advantages we claim for this Exhauster over all others : 

First.—It is simpler in its mechanical construction than any other Exhauster in use. 

Seconp.—The internal parts consist of only two revolvers, each cast entire in one piece, without a single screw, bolt, nut, washer, key 
or other part to get loose gn the inside and stop or break the machine. The internal operating parts, therefore, can not get out ordek, 
and hence require no care or attention. 

Tuirp.—Every part of the machine requiring care or attention, as the journals, gearing, etc., is external, easily observed and attended 
to. All changes, adjustments, and repairs are made from the outside. The journal bearings, if necessary, can be renewed in a few 
minutes. 

Fourra.—The internal operating parts are practically gas-tight, but are not in actual contact, hence there is no internal friction or 
wear. The machine is therefore operated with less power than any other. 

Firra.—They are built in the most complete and substantial manner, with steel shafts and improved’ journal bearings, and their 
durability is almost without limit. a a 

We build them of any required capacity, large or small, adapted to any kind of works or place. ; 
Send for Illustrated Catalogue, giving all particulars as to capacity, speed, power required, dimensions, and price of each sing 
tad references to parties using them, : P. H. & F, M. BOOT. 
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GAS COALS. 
TH E 


PENN GAS COAL COMPANY 


OFFER THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 


GAS PURPOSES. 


Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Station, 
m the Pennsylvania Railroad, and on the Youghiogheny River. 


OFFICES 
No. 11 Merchants Exchange, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 


Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Amboy, N. du 

















CANNELTON COAL CO. 


‘ ; OF WEST VIRGINIA. 
Offer for sale the'following Coals, from their Colliery at CANNELTON, Kanawha County, West Vir- 
ginia, delivered at RICHMOND, Va.: 


~ CGANNELTON CANNEL, 


cknowledged. to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubic feet of GAS of 64°54 CANDLE POWER; COKE 82 bushels, of good quality. 


CANNELTON CAKING COAL. 























| Percent. of Ash in | Sulphur in \Spzcr. Gravity. 
VorATILE ie, 
Mavens. Coxe. {| Coar. | Coxe. | Coxe. | Ootnt. | Votatmez | Coan. | Gas. 
| Matrer. | 
—_—_—_—- | | i ; i 
35.1 64.9 | 4 6 | 8 | 2.48 66 | 1,289) .476 
| i 











MAXIMUM YIELD, 5.06 ‘cubic feet of Gas per |} pound of Coal—A yield of 4°78 cubic feet per Ib.. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine auality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & JOB, 27 South Street,N. Y. ; 


SALES AGENTS < 91 State Street, Boston. 
UH. W. BENEDICT & SON, New Haven. 


~ ‘THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No, 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHas. MACEALL, Sec’y. 

Cuas, W. Hays, Agent in New York, Room 7, Trinity Build- 
ng, 111 Broadway. 

SINCLAIR & AGNEW, Agents, Alexandria, Va. 

This Company offer their very superior Gas Coal at lowest 
ma: ket prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 

illuminating power, and of remarkable purity; one 
bushel of lime pad 6,792 cubic feet, with a large amount 
of coke of good quality. 

It has been for many eam very extensively used by various 
Gas Companies inthe United States, and we beg to refer to 
the Manhattan, Metropolitan, and New York Gas Light Com- 
= of New York; the Brooklyn and Citizen’s Gas Light 

‘ompanies of Brooklyn, Nj Y {; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Ga» Light Com- 
pany, Providence, R. I. 

Best dry coals shipped from Locust Point, wharves, and 
— attention given to orders for chartering of vessels, 

yn 


THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 
Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 81 Duane street, Boston, 
a in roy a Weat Virginia. 
arvés ust Poin’ 
Compaty’s Ofice, 1s German st.,} Baltimore. 
seen tee consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York ; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Com Mf 
N.J.; Washington Gas Light Company ; Portland Gas Tig t 








SCOTCH CANNEL COALS. 


HE SUBSCRIBER IS PREPARED TO CONTRACT FOR 

the supply of all the principal SCOTCH CANNEL 

COALS. Prices and Analyses of the various Coals will be 
forwarded on application. 


JAMES M°KELVIE, 
CANNEL COAL MERCHANT, 
HAYMARKET, EDINBURGH. 


ESTABLISHED 1840. 


WREN’S GAS WORKS. 


W. C. WREN, 


Corner of Jay and Water Streets, 


BROOKLYN. N. Y. 

] AVING GRANTED THE USE OF ONE OF 

my Patents to the Gas-Light Company of America, 

and settled my claim against them, I inform the profession 
that [ continue to erect the Works known as 


Wren’s Cas Works, 


and sell Licenses to use my Patents for making Gas from 
Petroleum. 

Gentlemen of the profession :—As your consumers demand 
@ better light, and as that demand has been in many cases 
sought in vain to be met by using different abortive imita- 
tions of my various processes, would it nut be well to make 
success sure by trying the plan of the inventor. 

You can enrich your Coal Gas to any desired standard, by 
using my process, in the simplest manner, and much cheaper 














857-ly 








Company, Maine, 


NEW YORK AND CLEVELAND 


CAS COAL COM’Y 
Of Pittsburgh, Pa. 
MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 

justly celebrated, and acknowledged superior GAS COAL, to 

any point reached by railroad or navigation. on most favor 

able terms, 

General Office—384 Penn Avenue, 
PITTSBURGH, PA. 


Branch Office—C. & P. RR. Coal Pier, 
CLEVELAND, OHIO. 
WILLIAM A. McINTOSH, President, 
A. CARNEGIE, Vice-President, 
W. P. DE ARMIT, Treasurer, 
THOMAS AXWORTHY. Agent 
at Cleveland, Ohio, 
W. H. WATERBURY & CO., General Sales Agents, 
851-ly 137 Broadway, New York. 


PEYTONA 


From West Virginia. 


Yields over 13,000 teet of Gas perton. At ten 
thousand feet (standard yield) the illuminating power 
is over 43 candles. Purifies 4,510 feet to the bushel 
of lime. 











8. E. LOW, Secretary, 
Office, 5S Broadway. 


OFFICE OF THE 


NATIONAL GOAL GAS COMPANY, 


No. 4 Warren Street, New York. 


H. P. ALLEN, President. 
I. B. BRICE, Vice-President, 
A. H. ALLEN, Secretary. 
WM. J. VALENTINE, Treasurer. 
GEORGE W. HARRIS, Engineer. 


This Company is the owner of the GWYNNE-IIARRIS, or 
AMERICAN HYDROCARBON process, for making Gas for 
Lighting or Heating purposes, by the perfect decomposition 
of superheated steam, under what is known as the 


GWYNNE AND HARRIS PATENTS. 
This process has been fully tested nearly 50,000,000 cubic 
feet of Gas having been made under it, and fully deonstrat- 
ing the fact that it isthe greatest improvement ever made 
inthe manufacture of Gas, either for Lighting or Heating 
purposes. With halfaton of Anthracite Coal 150,000 cubic 
feet of Gas per day is made from three benches, and the labor 
is s0small that one man can attend three or four benches. 
The process can be put into either Céal or Oil Gas Works 


(or where both Coal and Oil are used) at small cost, without 
any interruption to the working of other benches, The Citi- 
zens Gas-Light Company of Brooklyn, after using it for more 
than seven months, have fonnd it not only far better, but ac- 
tually cheaper than atmospheric air in making Gas, with the 
use of * petroleum and its pruducts.” 

Further information, and terms of sale of rights will be 
given, upon application to the Company 48- 








Portland Cement, 
Roman Cement, 


Keene’s White Cement, 


Numsers 1 anp 2, 
From best London Manufacturers, 





FOR SALE BY 


S. L. MERCHANT & CO., 


76 South Street, New York, 


Corner Maiden Lane. 844-ly 
s#” Remit 10 cents postage for “ Practical Treatise on 


a0 B. E. CHOLLAR, 
GAS ENGINEER, 


914 OLIVE STREET, ST. LOUIS, MO, 











t hanby any other method, Address as above, 397 4-ly 


*," Reference to them is requested 
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THE WAVERLY COAL AND 


Offer for Sale the 


COKE CO. 





= 
YOUGHIOGHENY COAL 
DOUBLE SCREENED, 
heir from their Colliery at Smith’s Mills, on the | Youghiogheny River, thirty-seven and a half miles southerly 
Ay of Pittsburgh. This Coal has the preference in Pittsburgh over all other YOUGHIOGHENY OOAL for 
GAS PURPOSES. 
’ The facilities of the WAVERLY COMPANY are unsurpassed by those of any other Company on the 
Youghiogheny. 
-_ Full particulars can be had by addressing 
nt, PERKINS & JOB, Agents, 
27 South Street, New York. 
lo. 91 State Street, Boston. 
: TORRANCE, MERRIAM & CO., NEW YORK SHOVEL WORKS. | 
1852 TROY, N. Y., 1876. ee 
SHOVELS, SCOOPS & PADES. 
i MANUFACTURERS SHOVELS AND SCOOPS A SPECIALTY 
OF THE GENUINE For Gas-Light Companies. 
nan SABBATON 


ywer 
shel 


Coke Shovels, 


WITH EITHER 


Long or D Handles. 


WELL KNOWN AMONG 


The Principal Gas Compa- 
nies throughout the Country. 


NY; 





Prices Repvucep, and Shovels delivered in 





























wg New York per lots of one dozen or more. 
8, or Orders solicited. 899-6 
8 for an 
sition : 
REMOVAL. 
TS. siti 
ubic ’ 
rat BUTLER’S PATENT 
nade 
ting Coke and Coal 
SUdDIC 
labor SCREENING SHOVELS 
rorks MADE FROM BEST MAL- 
— LEABLE IRON AND STEEL. 
ow FURNISHED WITH LONG OR D 
h the HANDLES 
Ry Perfect in their operation. is very 
—- strong, and from their great durability 
vastly more economical than any sub- 
stitute. Refer to all the principal gas 
Companies in the country, who ac- 
knowledge them as the ‘ne plus ultra 
of Coke Screening Shovels. 
? Orders addressed only to 
HERRING & FLOYD, 
Sole Agents, 
740 Greenwich St., Ne Ve 
a I still retain the original SABBA 
TON LETTERS PATENT, and have granted 
9 no rights or privileges to any other 
parties. 
|-ly 
ge Ol 
"9 
(0, 




















DEAN’S PATENT 


COKE SCREENING SCOOPS. 


Frames are 12 by 18 inch, seven bars, best Malleable Iron, 
They can be made to screen any size desired, 
A. SEE & SON, 


404- Hy 1358 5 Breadway, N. We 


J.H. GAUTIE &CO., 


CORNER ‘OF 
GREENE AND ESSEX STREETS, 
JERSEY CITY, N. J. 
MANUFACTURERS OF 


Clay Gas Retorts, 
Gas House Tiles, 


Fire Bricks, Etc. Etc. 


Ground Clay, Fire Brick and 


Fire Sand in Barrels, 
ALWAYS ON HAND. 


J. H. GAUTIER. 
C, E, GREGORY. 


RILEY A. BRICK & CO., 


MANUFACTURERS OF 


CAST IRON PIPES, 
FOR WATER AND GAS, 
ALSO, 
GAS WORKS AND MACHINERY CASTINGS 
OF EVERY DESCRIPTION, 


Ne 112 Leonard Street, New York. 
Kitey A. BRICK. Ww. W.CaMregit, 


CHAS. H. MEYER & CO., 
227 Chestnut Street, Philadelphia, Pa., 
IMPORTERS OF 


LAVA TIPS AND SCOTCH TIPS. 


ALL ORDERS DELIVERED FREE TO NEW YORK, 
859-ly 


393-ly 











_ Advertisers Inder. 


ee In ecking for advertisements, see seein 1to0 12, Ww 

brackets, at head of advertisement pages. 

GAS BURNERS, APPARATUS, 

American Meter Co.—West 22nd st., N. Y., 
st., Phil., 548 Washington st., Boston. 

Cast Iron Gas and Water Pipe—S. Decatur Smith, York and 
Moyer streets, Phila., Pa. 

Cast Iron Gas and Water Pipes—R. D. Wood & Co., Phila- 
delphia Pa, 

Cast SIron Gas and Water Pipe—McNeal & Archer, Burling- 
ton, N. J. 

Franklin Foundry and Pipe Works—Jas. Marshall & Co., 
23 Nineteenth street, Pittsburgh, Pa, 

Gas Valves (Chapman) 75 and 77 Kilby st., Boston, Mass. 

Gas-Burners—C. Gefrorer, 248 North 9th st., ghila. , Pa. 

Gas Purification—St. John and Cartwright, 

Gas Meters, etc.—Harris, Griffin & Co.,'12th and Brown 
streets, Phila... Pa. 

Gas Meters, etc.—Wm. W. Goodwin & Company, 1012 Fil- 
bert street, Phila, Pa. 

Gas Meter Manufacturers—Harris & Bro., 1117 Cherry st., 
Philadelphia, Pa 

Gas Fixtures, Etc.—Mitchell, Vance & Co., 597 Broadway 

Gasholders, Ete.—Deily & Fowler, 39 Laure) st., Phila., Pa. 


Lava Tips and Scotch — harles H. Meyer & Co, 
Chestnut street, Phil. 

Patent Conically Slotted Ww ood Trays—John L. Cheesman, 
147 and 149 Avenue C., N. Y. 

Patent Gas Exhauster—Smith & Sayre, 95 Liberty sttreet. 

Pelouze & Audouin Condenser-sJas. R. Smedberg, Sole 
Agent for U.8. San Francisco, Cal.; Henry Cartwrighf, 
2107 Green street, Phil, Pa. 

Petroleum Gas—J. D. Patton, Trevertov® Pa. 

Patent Gas Exhauster—S, 3: Townsend, Agt., 
street, N. Y. 


ETC. 
Arch and 22d 


» 227 


81 Liberty 


GAS COALS 


Cannelton Coal Co. of West Virginia—J, 
Chestnut street, Phila, Pa. 

Despard Coal Co.—Parmelee & Bros, 
New York. 

Gas Coals—Perkins & Job, 27 South st. ,N. Y. 

New York and Cleveland Gas Coa Company—384 Penn 
Avenue, Pittsburgh, Pa. 

Penn Gas Coal Co.—11 Merchants’ Exchange, Phil. 
Wall street, N. ¥. 

Peytona Cannel Coal—s. E. Low, 58 Broadway, N. Y# 

The [Newburg Orrel Coal Co.—Chas. W. Hays, Agent in New 
York, Trinity Buiiding, 111 B’way, Room 7. 

Tyrconnell Gas Coal—52 8S. Gay Street, Baltimore, Md. 

Yougheogheny Coal—Perkins & Job, 27 South St. N. Y. 

Scotch Cannel Coals—James McKevie, Cannel Coal Mer- 
chant, Haymarket, Edinburgh. 


FOUNDRIES. 


Atlantic Dock lIhuon Works—John P. Kennedy, 
Liberty street, N. Y., P. O. Box 2348, 

Cast-Iron Pipes and Fittings—B. 8. Benson, 52 East Monu- 
ment street, Baltimore, Md. 

Continental Works—T. F. Rowland, Greenpoint.® 

Camden Iron Works, Camden, N. J. —Jesse W. Starr & Son. 

Gloucester Iron Works—J. P. Michellon, Sec., 6 North 7th 
street, Phila., Pa. 

Mill Street Foundry.—Geo. Stacey & Co., Cincinnati, O. 

National Foundry and Pipe Works—Wm. Smith, Carroll, 
Pike, Smallman & Wilkins streets, Pittsburg, Pa. 

Oregon [Iron Foundry—Herring & Floyd, 740 Greenwich 
street, N. Y. 

Pascal Tron W orks—Morris, Taskar & Co., Philaaelphia. 

Providence Steam and Gas Pipe Co., Providence, R. L— 
H. A, Branch, Agent, 


WATER METERS, PUMPS, ETC. 
Cast Iron Pipes for Water and Gas—Riley [A. Brick, 113 
Leonard street, N. Y. 
Valves for W ater, Steam and Gas—Ludlow Valve Man’g 
Co., 940River street, Troy, N. Y 


CLAY RETORT WORKS. 
B. Kreischer & Son, Clay Retorts, etc., 58 Goerck st., N- Y. 
Cheltenham Fire Brick and Clay Retert Works—Evens & 
Howard, 916 Market street, St. Louis, Mo. 
Manhattan Clay Retort Works, 15th st., near Av. C, N. Y. 
Philadelphia Fire Brick W orks, Vine and 23d sts., Phila, 
Clay Gas Retorts, etc., etc.—J. H. Gautier & Co., cor Greene 
and Essex streets, Jersey City, N. J. 


LAMPS, STOVES, PETROLEUM, ETC. 


Lamps—M. B, Dyott, 114 South 2nd Street, Phil. Pa, 
Patent ,Lamp Post—J. W. Graham, Chillicothe, Ohio, or 
A. M, Callender, office of this Journal, 


MISCELLANEOUS. 


Analysis and Testing of Gas Coals—Prof. Henry Wurtz, 
12 Hudson Torrace, Hoboken, N. J. 

Architect and General Gas Engineer—William Farmer, (1: 
Broadway Room 95, N. Y. 

Brass Cocks, Plumbers’ Materials, etc., etc.—McNab & Har- 
lin Manufacturing Co., 56 John st., N. 

Cements—S. L. Merchant & Company, 76 South st., N. Y. 

Contractors for Gas Works, Etc, —Murray & Baker, sFort 
Wayne, Ind. 

Fodell’s System of _ Deeeneene--A. M. Callender & Co., 42 
Pine st., New Yor 


Tatnall Lea 825 
Agents 32 Pine st. 


and 90 


Office 98 





Gas Engineer—B. Ps chollar, 914 Olive St., St. Louis, Mo. 

Gas-Light Company of America, 63 and 64 Drexel Building, 
New York. 

Kidd’s Gas Consumers Guide—A. M. Callender & Co., 4% 
Pine Street, N. Y. 

Massachusetts Institute of Technology—Samuel Kneeland 
Boston, Mass, 

National Coal GasCompany—H. P. Allen, 4 Warren st., N.Y. 

Screening Shovels—Herring & Floyd, 740 Greenwich street, 

New York. 


| Scientific and Practical Chemist and Geologist—Profetsor 


Henry Wurtz, 12 Hudson Terrace, N. J. 
Screening Shovels—A, See & Son, 1258 Broadway,N Y¥ 
Se reening Shovels—Torrance, Merriam A Co., Troy, N. Y. 
Wrents Gag Works—Cor, Jay and Water sts., Brooklyn, N,¥ 
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KENS EE EON: FIR ERE. BRICK s. CLAY” 
0 PHILADELPS 


RETORE: WORKS: | 


























“Hag, — 


* Firg Brick Works and Office, 


PHILIP NEUKUMET, 


(SUCCESSOR TO JOHN NEUKUMET), 





















Manufacturer of Fire Bricks, Tiles, Gas and Sugar House Retorts. 


sae Plans of Settings for Benches of Threes, es and Sixes furnished, free of charge, upon application. 








M‘NEALS & ARCHER, | MANHATTAN 


FIRE BRICK & ENAMELLED CLAY 
“easel RETORT WORKS. 











@) ADAM WEBER, 
2 4?) (Successor to MAURER & WEBER.) 
ve — | {PROPRIETOR, 
i] Oo Office and Works, 15th Street, Avenue (, 
2 “= Manufactures of 
a $2 FIRE BRICK AND TILES, 
° Of all shapes and sizes, 
+ = FIRE MORTAR, CLAY AND SAND. 
Ty x oe &@™ Articles of every description made to order at short 
= c notice, 135 
a -- 3 
u 3 : e. 
“<< 


CAST IRON PIPES 


FOR WATER - AND GAS. 


NEW YORK 


FIRE BRICK AND CLAY = 
R.D. woop & Co.. 
Retort Works. non prann 


& Established in 1845. gs MANUFACTURERS OF 


wee sos me pereveren: ale C AST IRON PIPE ; 
one, FOR GAS AND ;WATER 


58 Goerck Street, cor. Delancy, N. Y¥ 


GAS RETORTS, TILES & FIRE BRICK Lamp Posts, Valves, Ete. the I 















CRE ne ae. Mathew’s Pat. Anti-Freezing Hydrants, § 7" 
FIRE MORTAR, CLAY AND SAND. 
Articles of every description made to order atthe} __ 400 Ch estnut Street. 
shortest notice. 7 
B. KREISCHER & SON, WwW 








JAMES MARSHALL & CO. 





Gloucester Iron W orks, Franklin Foundry and | = 
OFFICE—NO. 5 NORTH SEVENTH STREET, Pipe Works, oat 
PHILADELPHIA, MANUFACTURERS OF poe 

DAVID 8. BROWN, Pres’t. JAMES P. MICHELLON. Ste’y GAS, WATER, AND OIL PIPES, trom 


BENJAMIN CHEW, Treas. WILLIAM SEXTON Sup’t. made 









—., from 

of illt 

CAST IRON GAS AND WATER PIPE. mat 
Cast tron Heating and Steam Pipe. Stop Valves. water‘or Gas, | Works, 18th, 19th, 20th and Ratlroad Street. | their 

) : Office, No. 23 Nineteenth Street. prose 
Wire Hydrants, Pittsburgh, Pa, wher 

GAS HOLDERS. tar vanaoeOueuer ena het A Saas 
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SMITH & SAYRE MANUFACTURING COMPANY. 


The 


Mackenzie Patent Gas Exhauster 


And Patent? Compensator, 
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THE GAS-LIGHT CO. OF AMERICA 


Nos. 63 and 64 Drexel Building, 
P. O. Box, 5131. NEW YORK. 


THE GAS-LIGHT COMPANY OF AMERICA, owners of 
the Patent Processes for making ILLUMINATING GAS from 
PETROLEUM and its products, known as the 


Gale and Rand 


AND 
Wren and Barker Patents, 


are prepared to treat with Gas Companies and Manufactur- 
ers of Gas for the use of said processes. 

An examination of the merits of these inventions as dem- 
onstrated by practical experience in a large number of Gas 
Works employing them, will not fail to convince the intelli- 


igent Gas Manufacturer of the great advantages derived 
f eir use. 

yen ell onal quality, of high illuminating power is 
made at many of these works by these processes, at a cost of 
from 40 per cent. to 40 per cent. less than an cent ee 
of illuminating gas can be made by any other meth n use. 
Gas Companies generally may easily, and at small outlay for 
making the necessary changes in manufacturing apparatus. 
double their net earnings, and supply a much better light to 
their patrons, at greatly reduced prices. 

The Company respectfully refer to Companies using these 
processes in this city, Reading, Penn., Chicago and else- 
where, and jally tothe Mutual Gas-Light Company of 
Detroit. Mich., whose works more nearly conform in ail de- 
tails of construction ate the — plans of the inventors, 

of other Compan 
vor Correspondence, etc., address to office as above. 
CHARLES F. DEAN, Secretary} 





LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, 


PHILADELPHIA. 
{MANUFACTURERS OF 


CAS HOLDERS, 


SINGLE AND TELESCOPIC—W11TH CAS71 
OR WROUGHT IRON GUIDE FRAMES, 


We are prepared to furnish Holders, Wrought Iron Roof 
Fremes, Bench Castings, Gondensers, Scrubbers. Purifiers, 
Drips Bends, Tees, and all other Iron Work connected witb 
Gas Works, Previous to 1868 our Mr. D. built nine Gas Works 
and jifty-four Holders. Since that date we have built three 
Gas Works and forty-six Holders, We superintend in person 
the erection of all our work, and would refer to the Gas Com- 
panies at the following places, where we have built Holders, 
since 1868: 
Lancaster, Pa, 


| Barnesville, O. 
Williamsport, Pa. 


Franklin, Ind 


Bristol, Pa. | Jacksonville, Ill. (2) 
Catasaqua, Pa, Joliet, Ill. 

Kittanning, Pa, Lawrence, Kansas. 
Hazelton, Pa. Jefferson City, N.O, La. 
Freeport. Pa, Algiers, N. O., La, 
Huntingdon, Pa. Kalamazoo, Mich, 
Pittston, Pa. Buffalo, N. Y. * 
Bethlehem (8), Pa. ensburg, N. Y. 
Sharon, Pa. Waverly, N. Y. 

Canton, Pa. Little Falls, N. Y.) 


Annapolis, Md. Penn Yann, N. Y, 


Parkersburg, West Va. Watkins, N. Y. 
Lynchburg, Va. Gloucester, N. J. 
cungstown,O; §& Salem, N. J. 


Steubenville, O, Mount Holly, N. J. 





Zanesville, O. Piainfield, N. J. 
Mansfield, O. Englewood, N. J. 
Marion, O. Dover, Del, 
Belleaire, O, Pittsfield, Mass, 
Athens, O, Meriden Conn- 


T. F. ROWLAND, 


Continental Works, 
GREENPOINT, BROOKLYN, N. Y. 


ENGINEER AND MANUFACTURER OF 5 





OF ANY MAGNITUDE, 


Condensers, Scrubbers, Purifiers, Retorts, Hydraulic Mains 
and all other articles connected with the Manufacture and 
Distribution of Gas, furnishéd with despatch. Plans 
and Specifications prepared, and Proposals given 
for the necessary Plans for Lighting Cities, 
Towns, Mansions, and Manufactories, 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 


Office in Philadelphia No. 435 Chestnut St., 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 


MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARATUS FOR GAS 
WORKS, 


Wrought Iron Roof Frames, 
For Retort and other houses. Retorts and all castings re- 
quired for setting them injthe latest and most improved 
model. WASHERS, CONDENSERS, SCRUBBERS and EXHAUSTERS 
for relieving the Retortafrom pressure, PURIFIERS, varying 
from 2,000 to 2,000,006 cubic feet daily purifying ce pacity. 


Wrought Iron Lime Sieves 


for Purifiers, Station Meters of all sizes, 


GAS HOLDERS, 


TELESCOPIC AND SINGLE, 
With cast fron guide and suspension frames. GAS GOV- 
ERNORS or REGULATORS, STREET MAINS, from 1% to 
48 INCHES DIAMETER, for WATER or GAS. Street Main con- 
nections, such as BRANCHES, BENDS, Drips, SLEEVEs, etc. 


STOP VALVES, from 3 to 30 inches, for both Water and 
Gas, 


Wrought Iron Work. 


All the Smith and Sheet Iron work required in and about 
Gas Works. 226-tf 


JESSE W. STARR. JESSE W. STARR, JR. 


EVENS & HOWARD, 


Manufacturers of a superior quality of 


Fire-Brick, Clay Gas 
Retorts, 

Gas Tile, Drain Pipe, Fine 
Ground Fire Clay, &c. 
916 Market Street, St. Louis, Mo. 
TYRCONNELL GAS COAL., 
MINED IN TAYLOR COUNTY, WEST VA, 
Company’s Office, 52 S. Gay S%t., Baltimore. 

CHARLES MACKALL, Secretary. 


CHARLES W. HAYS, Agent, Room f, 111 Bway, N. Y. 
SHIPPING Pornt—Baltimore, Md, 








———s 


This coal yields 10,000 cubic feet of Gas, with an tlluminats 
ng power of over 16 candles, Forty bushels of very superior 





Coke, with little Ash, and scarcely any clinker, 


O4-ly 
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CINCINNATI! GAS"WORKS. ERECTED 1871-79-73.—WM FARMER, ENG, LACLEDE GAS WORKS, ERECTED .872.—~WM. FARMER, ENG, 


WILLIAM FARMER, 


‘ARCHITECT AND GENERAL GAS ENGINEER, 


111 BROADWAY, TRINITY BUILDING, Room 95, New York. 


a 














WILLIAM FARMER may be consulted upon all matters connected with the construction of GAS WORKS, or any other description of baildings. Will 
furnish General and Detail Drawings, Specifications and Estimates for Gas Works of any capacity. 


PATENTEE OF THE FOLLOWING INVENTIONS: 
Exhausters for Gas and Foul Lime Ventilation, ‘ 
Dumping Barrows for Coal, Coke and Lime, 
‘“. Hydraulic Mains for Retort Benches, 
Blowers for Forges, Foundries, &c. 
~ \ Pumps for Water, &c., &c. 








REFERENCES: 2 ; 
GEN. CHAS. Rooms, President Manhattan Gas-Light Company, N. Y. GEN, A. HICKENLOOPER, Vice-President Cincinnati Gas-Light Co., Cincinnati, Ohio C 
A. W. BENSON, President Brooklyn Gas-Light Company, Brooklyn, N. Y. FREDERICK CROMWELL, Vice-President Laclede Gas-Light Company. St. Louis Mo. 
W. W. Scarsoroves, President Cincinnati Gas-Light Company, Cincinnati, Ohiv. C. Vanpgryoort SairH, Engineer Manhattan Gas-Light Company, N. Y. re 
8. L. Husrep, President Laclede Gas-Light Company, St. Louis, Mo. | JAMES R. SMEDBERG, Consulting Engineer, San Francisco, Cal.* 
Professor B, StnLimMan, New Haven, Conn. Prof, HENRY WURTz, 12 Hudson Terrace, Hoboken, N. J. 



















































28 | 
To GasCompanies. | THE LOWE GAS PROCESS. [Keep the Journal fur Reference, == 
— S. A. STEVENS & CO., large 
HUTCHINSON’S PATENT — 
CHEESMAN’S SOL AGENTS, en 
ROOM 87, ASTOR HOUSE. St Fil d Bi d a 
CONICALLY AND DIAMOND SLOTTED §| pp. 0, Bor 1110, wew YORK. rap ean inaer ton, 
AND Cos 
SOLID WOOD TRAYS. _400 Z 430 Watxurt § STREFT, PHILADELPHIA. daily 
P*unTED OcToBEr 21, 1862 anp Junz 10, 1873. THE ATTENTION OF oa 
MANUFACTURERS OF COAL GAS ” 
is called toa new Process for Making Gas from the Hydro- fe 4 
carbons distilled from Bituminous Coal at 9 low temperature the p 
and Water Gas, insuring a five-foid increase, and the great- in om 
est possible economy and convenience in manufacture. GEO, § 
For particulars see paper on Coal Gas, as published in this 
: Journal Maich 2nd, 1876, or inquire of 
ee Dr. M. W. KIDDER, RY 
The above Trays are made from half inch to one anda@] 4p; _49¢ 47 Indio Street, Boston. i ta ma |}! v4 | ate 
quarter inch thick with a strong centre piece, bars bevelled FOR s L | r 
on top, Aiso the Diamond Bar Tray orn be used either ALE ADVANTAGES OF THE STRAP FILE. 
side up smoothest and most durable Trays in use. They PURIFYING APPARATUS, CONSISTING OF A SIX 
used b than three hundred Gas Companies inch Condenser of 24 columns, 20 feet high, with By- pk . 
NEL er than emer ius Pass; four Set Washers, 12 inch diameter by 9feet high, | 18t. It is simple, strong, and easily used. Usea 
a with By-Pass; four round Purifiers 6 feet diameter by 8 feet | 2nd. Preserves papers without punching holes, 
JOHN L. a , os deep; seven tiers of Trays (cast iron), Covers and Counter | 3rd. Will always lie flat open. Do 
151 and 158 Avenue C, New Yerk. Balances, and one 6-inch Dry Centre Valve and Connections, - sit. 
The above Apparatus is in first rate order, and will be sold 4th. Allows = paper on file to be taken off, with cinna 
DRESSER cheap. For particulars address out disturbing the others. Cineh 
Ww THOS, F. KENDRICK, Sec. -- I 
GEO. . 402-4t Nashville Gas-Light Co. We will furnish to our subscribers this important article Dayte 
for preserving in a convenient form, the numbers of the Jour- — 
CIVIL ENGINEER CHOGS: = SO. eee. | oe 
e either by Express or Mail, as directed. Madis 
Im ortin Tailor By Mail the postage will be 20-cents, which will be ada Kanss 
TRINITY BUILDING, to the'price of the Binder. Send orders to Bae 
No. 23 East Fifteenth Street, A. M. CALLENDER & CQ., ashi 
ROOM 93. 111 BROADWAY (Bet, Sth Av’e and Union Square. 9T-lv 42 Pine Street, Room 18 New York. 
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ADDRESS 
OR 


Sole Agency for the United States. 


_ & so 


Pelouze & Audouin Condenser. 


PATENT MAY 26, 1874. 


With SMEDBERG’S COMBINED BYE-PASS, REVERSED 
FLOW, and DIFFERENTIAL GAUGE, 


PATENT JULY 21, 1874. 


This apparatus is based upon the recent discovery by Messrs. Petouze & AUDOUIN 
of the principle of Condensation by impact, or percussion. 

All gas-makers are aware how difficult it is to separate all the Coal Tar and Water 
from Crade Coal Gas by mere cooling ; and how frequently these liquids are swept on 
to the purifiers, even where scrubbers or washers of large size and considerable cost are 


employed. 


_ The Pexrouze & Avpourn ConpEnsEr completely arrexts these by-products, increas- 
ing the quantity of Coal Tar available for fuel or sale, reducing the tendency of the pu- 
rifying material to cake on the trays, and yielding a gas-liquor of remarkable strength. 
Hence, all the processes of purification are facilitated, while its simultaneous arrest of 
heavy percentages of Naphthaline reduces the risk of stoppages to a minimum. 

The subordinate patent of July 21, 1874, combines a Bypass with the Condenser§ 
and thus.saves to the purchaser the cost and slow action of three valves, together with 
the space occupied by these valves and the necessary connections. 

The Differential Gange is so constructed that there is no oscillation of its water- 
columns ; while it indicates inlet pressure, outer pressure, or back-pressure, at the will 


of the observer. 


Ir 18 POSITIVELY GUSRANTEED THAT EVERY CONDENSER SHALL BE OF PERFECT ME- 
CHANICAL GONSTRUCTION, AND SHALL DISCHARGE ITS FUNCTIONS SATISFACTORILY. 


~ The Condensers are now used or ordered by the following American Gas Works : 


San Francisco,’ Cal. (3) ; 


Louisville, Ky. (2); 


Oakland, Cal. (1); New Orleans, 


La, (1); Salt Lake City, Utah (2); Philadelphia, Pa. (1); Newark, Ohio (1); Indian- 


apolls Gas Company. 


The following European Gas Works are also using the Condenser with satisfactory 


results : 


= about thirty others 


St. Mandé;, Ternes; Armint‘tres; Reims; Bome; Litge; Schaffhouse ; Ivry; 
St. Denis; Chateau Thierry; Douai; Florence; Berne; Loclé; Belleville ; 
saiiles ; Orleans ; Courritres: Geneva; Vevey; Batavia; Frankfort-on-the-Main, and 


Ver- 


The Paris Gas Company, sending out a daily December maximum of about twenty- 
five millions cubic feet, has adopted this Condenser at each of its ten stations. 








CAS PURIFICATION. 


St. John and Cartwright’s 
NEW IRON COMPOSITION 


as purified, per bushel, on a single test, 10,000 feet of West- 
moreland Gas. With revivification lasts indefinitely, Sur- 
passes in POWER and ECONOMY all known materials, Saves 
largely in FIRST COST, SPACE, LABOR, SUPERINTEND 
ENCE, and all current expenses, Will purify easily sulphu 
rous gas, wholly unmanageable by lime. Takes out all the am 
monia. Now operating in the following Gas Works: ifar.em‘ 
New York (21st street); Port Morris; Hunter’s Point; East 
New York orcester, and Cambridge, Mass. ; Lewis- 
ton, Maine; St, Albans, Vt.; Pawtucket, R.1.; Meriden, Ct., 

and being introduced in many other places, 
Cost 70 cents per bushel. One bushel for each square a 
or 





NATIONAL FOUNDRY 


AND PIPE WORKS. 


OFFICE AND WORKS—CARROLL, PIKE, SMALLMAN 
AND WILKINS STREETS, 


PITTSBURGH, PA 


wmM. SMITH, 


Manufacturer of all kinds of GAS and WATER PIPE 
BRANCHES, CONNECTIONS, T’s, ELBOWS, an 
all CASTINGS USED AT GAS AND 
WATER WORKS, 

We offer special inducements to parties wishing to pur- 
chase, My Pipe is Smooth, regular in weights, and cast ver- 
tically. 

N. B.—Pipe from 8 inch and upwards, cast in 12-ft. lengths. 





of Purifier sufficient. Rights to use for life of P ’ 
daily makes of gas in thousands; under 25,000 $200; under 
50,000, $400 ; under 100,000, $500 $250 additional for each addi- 
tional 50,000 per day. 

For further information and instructions, apply to 

ST. JOHN & CARTWRIGHT 
@ist Street and Avenue A, New York Gas Works, 

e@ Immediate arrangements are urged, as the demand for 
the pre composition ia increasing so rapidly that delays 
in supply may occur. 





GEO, STACEY. HENRY RANSHAW WM. STACEY, 


GEO. STACEY & CoO., 
MANUFACTURERS OF SINGLE AND TELESCOPIC 


GAS-HOLDERS, 
AND ALL KINDS OF 
Cast and Wrought Iron Work 
Used in the Erection of Gas and Coal Oil Works. 


Foundry on MILL STREET ; Nos. 83, 35, 87 and 39. 
Office and Wrought Iron Workson RAMSAY STREET Cin 
cinnati, Ohio, 





REFERENCE, 
Cincinnati Gas-Light Co, Baton La., Gas Co, 
Indianopolis Gas ee ich. Gas Co, 
Dayton, O., Gaslight Co, osh Wis., Gas 
Covi n, Ky., Gas Co, Peoria, Ill., Gas Co. 
Springfteld, 0., Gas Co. ney, Il.,GasCo. 
erre Haute, ind., Gas Co.. peign Ils., Gas Vo, 
adison, In as Carlinvi , Til, Gas 
Kansas City, Mo.,GasCo. | Bowling Green, Ky., Gas Co} 
Tope’ Co, Hamilton, Ohio, 
Burli Iowa, Gas Co, a Miss., Gas Co, 
Nash , Tenn., Gas Co. Denver ty, Cal., Gas Co, 
, Coverdale, Cincinnati, and others, 


&#~ SEND FOR CIRCULAR AND PRICE LIST. gs 


MITCHELL, VANCE & CO., 
Manufacturers of 


CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 
Also Manufacturers of 


ine Gilt Bronze and Marble Clocks, warranted best Time- 
keepers, Mantle Ornaments, &c. 


Salesroom, 597 BROADWAY, 


Rear Entrance 140 Mercer Street, 
nt ». NEW YORK, 
Special d furnished for Gas Fixtures for Churches, 
Puvlic Halls, ac. 





S. DECATUR SMITH, 
Mo = 5 
CAST IRON GAS 4 WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
‘PHILADELPHIA. 


Several Thousand 2, 3, 4,6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
“hand, for immediate delivery. 








Sa-FITTINGS FOR GAS AND WATER MAINS.-ét 





JAMES R. SMEDBERG, Consulting Engineer, 
. HENRY CARTWRIGHT, C., E., 2107 Green Street, Philadelphia, Pa, 


San Francisco Gas-Light Company. 
PROVIDENCE 
Steam & Cas Pipe Co., 


PROVIDENCE, R. L., 
BUILDERS OF 


GAS WORKS 


AND 


GAS-HOLDERS, 


RETORT HOUSE ROOFS, 
PURIFIER COVERS, 

COKE BARROWS, 

WATER TANKS. 


Particular attention given t 


Enlarging and Rebuild- 
ing Gas Works. 


Princrpat Orrice anp Manvuractory Corner Pine 
anD Eppy Srreets. Provivence, R. I. 


FREDERICK GRINNELL, President, 
F H, MAYNARD 


J. C, HARTSHORN, Treas 
ecretary. 


Curcaco Orrice, 103 Wasuineton Sr., Cutcaco, Inu. 
FARRINGTON & BRANCH, Agents. 


KIDD’S 
Cas Consumers’ Cuide 


Enables every Gas Consumer to ascertain at a glance, with- 
out any previous knowledge of the Gas Meter, the quantity 
and money value of the Gasconsumed. Also the best method 
of obtainiug from Gas the largest amount of its light. 

It will be to the advantage of Gas Companies to supply 
their Consumers with one of these Guides, as a means of pre- 
venting complainta arising from their want of knowledge in 
regara to ther egistration of their meters, For sale by 

A. M, CALLENDER w@& (%., 
‘42 Pine Street, New York, Room 18, 
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13849. HARRIS, GRIFFIN & CO. 


1876. 


izth and Brown Streets, Philadelphia, Penna. 
and 49 DEY STREET, NEW YORK CITY. 


Manufacturers of WET AND DRY GAS METERS, STATION METERS, SHOW AND TEST METERS, :METER 
PROVERS, PRESSURE REGISTERS AND INDICATORS, BAR AND JET PHOTOMETERS, WET AND DRY CEN- 
TER VALVES, and all Apparatus pertaining to Gas Works in their line. 


Patentee and Sole Manufacturer of the ORIGINAL and ONLY CORRECT GAS EXHAUST GOVERNOR, 


We hereby caution all parties against making, vending, or using any Gas Exnaust Governor that will be an eneroachment of our patent. 


The support and confidence of Gas Companies, so long enjoyed by us, encourage us to pursue the same undeviating course that has contribu- 
ted to establish the character of our house, and with our extended experience and increased facilities, develop the latest improvement that Science 
can apply, in the construction of Gas Meters, etc., and thereby merit a continuance of the favors hitherto so liberally extended to us, always guar- 


anteeing satisfaction. 
ANDREW HARRIS. 








NOW READY AND FOR SALE, 
FODELL’S 


System of Bookkeeping 


FOR GAS COMPANIES. 
Price $5, which snould be sent either in Check, P. O. Order, 
or Registered Letter, 
Blank Books, with printed headings and forms on this sys- 
tem, will be supplied to Gas Companies, by applying to W. P, 


FODELL, Philadelphia, or 
'A. M. CALLENDER & C7., 
Office Ga8-LiGuT JOURNAL, 42 Pine St., N.Y. 


MCNAB & HARLIN MAN’FG CO. 


MANUFACTURERS OF 


BRASS COCKS 


FOR STEAM, WATER AND GAS. 
Plumbers Materials. 


WROUGHT IRON PIPE 


Gas and Steam Fitters’ 
TOOLS. 


56 JOHN STREET, N. Y. 


&2~ Illustrated Catalogue and Price sent on application, 
378-3m 


- HERRING & FLOYD, 
Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 


ALE KINDS OF CASTINGS 
AND 
APPARATUS FOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
SERS; SCRUBBERS, 
(wet and dry), and 
EXHAUSTERS 
for relieving Retorts from pressure. 
BENDS and BRANCHES 
of all sizes and description. 


FLOYD’S PATENT 
MALLEABLE RETORT !LID. 


SABBATON’S PATENT 
FURNACE DOOR AND FRAME. 


SELLER’S CEMENT 
for stapping leaks in Retorts. 
GAS GOVERNORS, 


anc. sverythiug cconected with well regulated Gas Works, at 
low price, and in complete order. 

N.B.—_SETOP VALVES from three to thirty inches— 
at very low prices, 

















Patent Anti-Freezing 


JOHN J. GRIFFIN. 





GRAHAM’S 


LAMP POST. 


THE BEST, 
CHEAPEST AND 
MOST DURABLE 
POST EVER OF- 
FERED TO THE 

PUBLIO. 


—_ 


| Woosrsr, Ome 
Jan. %, 1871. 
J. W. GRAHAM, 

Dear Sir: Yours of 
the 14th inst at hand. 
In reply I would say 
that we have tested the 
six anti-freezing Lamp 
Posts purchased from 
you, and find them to 
Whilst nearly A 
aozen of our sixty-five 
Posts were frozen down 
last month and first of 





209-9t 





this not one of yours 
affected by the 


was 
heavy frost. What can 
you all nom at? 


Address the Patentee, ~ 
J. W. GRAHAM 
Chillicothe, Ohio. 





inside 





SILAS C. HERRING, JAMES B. PLOYD. 


Valve Manf’g Co., 


938 to 954 River Street and 67 to 83 Vail Ave 


BRASS AND IRON SLIDE VALVES. 


(Double and Single Gate 3% inch to 36 inch—outside and 


HYDRAULIC MAIN DIP REGULATORS. 





LUDLOW 


OFFICE AND WORKS 


TROY, NEW YORK. 


screws, Indicator etc.) for Gas, Water and Steam— 


ALSO 
FIRE HYDRANTS. 


SEND FOB OIRCULARS. 


REFERENCES FURNISHED. 


A. VAN TUYL, AGENT, 

148 Duane Street, N. Y., 
CONTRACTOR AND DEALER IN 
Cast Iron Pipe 
for Gas, Water, Etc. 


WITH {THE 


“ROBBINS PATENT JOINT.” 


Laying Pipe UNDER WATER a Specialty. 








The Rossins PaTent Joint is the best and cheavest 
known method for connecting Gas and Water Mains, and is 
believed to be the only absolutely gas-tight joint made. De 
fiections of the Pipe, caused by the settling of the earth in 
the trenches, do not impair nor cause his joint to leak. 

For further information and references address 

$96-3m A. VAN TUYL, Agt., 143 Duane Sr., N. Y. 


JOHN P. KENNEDY, 


Hoy, Kennedy & Co., 


- GAS ENGINEER AND CONTRACTOR 


for the Erection, Alteration and Extemsion 
\of Gas Works. 


PLANS, SPECIFICATIONS AND ESTIMATES. 
Office 98 Liberty Street. P. O. Box 2,34 





AGENT FOR THE 
ATLANTIC DOCK 


tron & Machine Works, 


FERRIS, WOLCOTT AND DYKEMAN STREETS, 
Seuth Brooklyn. 
MANUFACTURERS Of every kind of Gas Machinery, Retorts 
Bench Castings, Wrought Iron Work, Multitubular and Air 
Condensers, Washera, Scrubbers, Purifiers, Exhausters with 
every equipment complete for large or small Works, Gas- 
nolders, Telescopic or Single; Iron Roof Frames with Cor- 
nice Gutters, covered with Corrugated Iron or Slate; Iron 
Doors and Iron Pivot Blind Windows; Coke Barrows, Fire 
Tools, Retort Lids, Cotter Bars and Screws, pon J Valves, Tar 
Valves for Dip in Hydraulic Mains, Pressure 
Governors for Street ns, and Compensators for Exhaust- 
ers that are unrivalled for unvarying accuracy Steam En- 


gines, Boi » Ete, 
Post Office Box 2,348. Office 98 Liberty st 


Prof. Henry Wurtz, 
Chemist and Ceologist. 


Offers his professional services, in the field and the labora- 
tory, in the investigation, by the most recent and advanced 
sc.entific methods, of all questions of Water supply of towns 
dwéllings, factories, steam-boilers, ett. Chemical Analyses 





mproved methods, 

Prof. W. makes a speciality of Gas CHEMISTRY, and the 
Analysis of Gas, Gas and other Coals, and Potable Waters. 
Has special laboratories and unequalied facilities for these 
} purposes. Formerly Chemical Examiner in the U.28 Patent 
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SAMUEL DOWN, President. ' 


THOMAS J.. EARLE, Secretary. 


T. C. HOPPER, General Superintend 


AMERICAN METER COMPANY, 


Wet and Dry Gas Meters 
Registers, Meter Provers, King’s 


MANUFACTURERS OF 


aa Slide or Rotary Valves), Station Meters, Dry Centre Valves, Pressure Registers, Pressure and Vacuum 
essure and Vacuum ‘Gauges, Exhauster Governors, Experimental Meters, Watchman’s Clocks, Etc., Etc. 


8a” Sole Agents for W. Suce’s PHOTOMETRICAL and ANALYTICAL GAS APPARATUS, 
A full assortment of the above kept at the Manufactories and Agencies, where orders may be addressed, 


Agencies. 


87 Water Street, Cincinnati. 
20 South Canal .Street, Chicago. 
511 Olive Street, St. Louis, 


American Meter Compauy, 
512 West Twenty-sceond Street, New York. 
Arch and Twenty-second Street, Philadelphia. 
548 Washington Street, Boston. 








HARRIS, HELME & McILHENNY, 


Successors to Harris & Brother. 
BESTA BLIsSEED 21848. 


PRAGTIOAL GAs MATER MWANVPAGTURERS, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa., 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas Apparatus; Also furnish all other ‘Articles 


trom our long Practical Experience of the Business (covering a 


appertaining to the use of Gas Works. 


eriod of 28 years) and from our personal supervision of all 


Work, we can guarantee all orders to be executed promptly, and in every respect satisfactorily. 


WASHINGTON HARRIS. 


WILLIAM HELME. 








WILLIAM W.G 





OODWIN & CO. 





No. 1012, 1014 and 1016 Filbert Street, 


Dry and Wet GAS METERS, Station Meters (Square, 
Lamp Post Meters, Etc., Etc:, Meter Provers (sizes 2, 5 and 10 feet), Pressure G 


Philadelphia, Penn’a. 


MANUFACTURERS OF 


lindrical or in Staves), Glazed Meters, King’s and Sugg’s Experimental Meters, 
es of all kinds, Pressure Registers, Pressure and Vacuum Re- 


gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s;Pressure ws abe Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- 


ernors, Exhauster Governors, Photometers of all descriptions. 


Letheby’s Sulphur and Ammonia Test Apparatus complete—also 


Testing and Chemical Apparatus of all kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 
W. W. Goodwin isthe author of the History and Principles involved in the use of Lowe’s Jet Photometer. Also Patentee and we are the 


SOLE MANUFACTURERS of the ORIGIN. 


Special attention to repairs of Meters, and all apparatas connected with the business. 
? 


All work guaranteed first class in every partic 


WILLIAM WALLACE GOODWIN. 


and orders filled promptly. 
(335 ly] 





ONLY DIAL whereby the CANDLE POWER and pREssuRE can be instantly read, and all others are infringements. 


HOWARD KIRK, Special Partner. 








CENTENNIAL DRAWINGS. 


Prospective or Geometrical Drawings 


of Buildings and Apparatus, suitable for Exhibition Pur- 
poses, Finest work. Address 
F. H. MULLER. 
126 East 52nd Street, N. Y. 





GARDNER BROTHERS, 
Clay Cas Retorts, 
Retort Settings, 
Fire Bricks, Etc. 
Works, Lockport, Westmoreland.Co,, Pa.) 


Office, 9643 Fourth Avenue, 
PITTSBURGH, PA. 


{J. R. SCOTT, 
en’l Agent for New England, 
Washington 8t., Boston. 





| 








MURRAY & BAKER, _ 
Practical Builders, 


And Contractors forthe Erection of 
Gas Works, 


MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 

TION OF COAL GAS. 


7” WorKS aT THE RalLway DEpors, 
FORT WAYNE, INDIANA. 


We manufacture Bench Castings, Washers, “The Im- 
mersed Multitvubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate 
Wood and Iron Trays for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray is a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 


The most satisfactory references can be given, if required 
of the experience and commercial fairness which character: 


izes our 
We would respectfully invite Western men to call and see 
our patterns and works here, MURRAY & BAKER, 
ii Fort Wayne, Indiana, 





B. 8, BENSON. 


MANUFACTURER OF 














== 


Cast Iron Pipes and Fittings, 


AND 


Gas and Water Mains. 


All sizes from 8 to 30 inch cast vertically in 123g feet lengths 
Office & kactory 52 East Monu™ent St., 
BALTIMORE, MD. 





Cc. CEFRORER, 


Manufacturer of 
GAS BURNERS, 
GAS HEATING AND COOKING APPARATUS. 


~ “FITTERS’ PROVING APPARATUS. ETC., 
No. 248 North Eighth Street, Philadelphis, 
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MORRIS, TASKER & CO., Limited. 
PASCAL IRON WORKS, PHIL’A. 
DELAWARE IRON CO., NEWCASTLE, DEL, 
OFFICE, NO. 209 SOUTH THIRD STREET, PHILADELPHIA. 


Office and Warehouse, 15 Gold Street, New York. 
Office and Warehouse, 36 Oliver Street, Boston, Mass, 
FOR GAS WORKS MACHINERY, ADDRESS OFFICE, 209 SOUTH THIRD STREET, PHILADELPHIA. 


Manufacturers and Builders of Gas Works, of all Descriptions, of the latest ‘improved Plans. 

W ROUGHT IRON ROOF FRAMES.—For Slate, or Corrugated Iron Coverings, with Cast Iron Cornice Gutter. 
Iron Doors and Frames, Wrought Iron Pivot Blinds, Windows and all kinds of Castings and Smith Work 
for Buildings. 

BENCH CASTINGS.—Retorts, and all Castings and Wrought Iron Work required for Setting them on the Latest 
Plan. Tar Gates, Wrought Iron Stand Pipes, Retort Lids, Cotter Bars, Coal and Coke Wagons and Stokers’ 
Tools. 

EXHAUSTERS.—Exhausters and Compensators, By-Passes to pass from 4,000 to 150,000 cubic feet of Gas per 
hour, with Engines, Governors, Pressure and Vacuum Gauges. 

SCRUBBERS.,— Single or Multitubular Scrubbers, with Self-Acting Pumps for Ammonia Water. 

WASHERS,.—Cataract and Single and Multitubular Spray Washers. 

CONDENSERS,—Single and Multitubular Air and Water Condensers. 


PURIFIERS.—For Purifying from 1,000 to 2,000,000 cubic feet capacity daily, with either wet or dry Lime, or 
Oxide of Iron, and with either Ash Rivetted or Wrought or Cast Iron Lime Sieves. 


CARRIAGES,.— Movable Lifting Carriages for Purifiers, arranged either for Floor or Overhead use. 
METERS,—Square and Round Meters of any capacity. 
GAS HOLDERS.— Single Lift and Telescopic Gasholders, with Cast or Wrought Iron Suspension Frames. 


GAS GOVERNORS.— Station Governors, with Regulating and Indicating Columns for Inlet and Outlet Pipes, also 
Dry Governors with Flexible Diaphragms for Underground Pipes. 
STOP VALVES.—Double Faced Stop Valves for Gas or Water, from three inches to forty-eight inches diameter. 
These Valves are proved on both sides, with a heavy Water Pressure, Flange and Bell Pipes, Fittings and 
Drips of all descriptions. Steam Boilers and Hot Water Apparatus for Heating, Building, and Gas Holder 
Tanks. Lamp Posts and Lanterns. , 
Sole agents and manufacturers of Morton and'Holman’s,and Munzinger’s Patent Self-Sealing Retort Lids. 
ones of Wrought Iron Welded Tubes, Plain, Galvanized and Rubber Coated, for Gas, Steam, and 
ater. 
Lap-welded Charcoal Iron Boiler Tubes. 
Oil Well Casing and Tubing. Gas and Steam Fittings. Improved Sugar Machinery. 


P. Munzinger’s Patent Ash Lime Trays. 
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. In use at the following Gas-Light Companies: 








Pittsburg Gas Company, Pa. New Orleans Gas Company, La. Augusta Gas-Light Company, Ga. 
Peoples Gas Company, Baltimore. Salem Gas-Light Company, Mass. Huntsville Gas Company, Ga. 
Lowell Gas-Light Company, Mass. New Britain Gas-Light Company, Conn. Chattanooga Gas Company Tenn. 
Lynn Gas-Light Company, Mass. Rahway Gas-Light Company, N. J. Murfreesboro Gas Company, Tenn. 
Albany Gas-Light Company, N. Y. Trenton Gas-Light Company, N. J. Hagerstown Gas-Light Company, Md. 
Schenectady Gas-Light Company, N. Y. Elmira Gas Company, New York. Hanover Gas Company, Pa. 
Utica Gas-Light Company, N. Y. Erie Gas Company, Pa. Easton Gas Company, Pa. 
Jersey City Gas Company, N. J. Columbus Gas-Light Company, Ohio, Uniontown Gas-Light Company, Pa. 
St. Paul Gas-Light Company, Minn. Westchester Gas-Light Company, N. Y. Coatesville Gas-Light Company, 
Cumberland Gas-Light Company, Md. Santa Cruz Gas Company, Cal. Houston, Gas Company, Texas. \ 
Hartford City Gas-Light Company, Conn. Lawrence Gas-Light Company, Kansas. Wilkesbarre Gas Company, La. 
Richmora Gas Company, Va. Salem Gas Company, N. J. Middletown Gas Company, New York. 
McKeesport Gas Company, Pa. Indiana Gas-Light a y, Pa. Washington Gas-Light aves og, Pa. 
Middletown Gas Company, Pa. Peoria Gas Company, Ill. Princeton Gas-Light Company, N. J. } 
) East Newark Gas-Light Company, N. J, Montclair Gas Company, N. J. Newark Gas Company, Ohio. 
Binghampton Gas Company, N. J. Williamsport Gas Company, Pa. Pontiac Gas-Light Company, Mich, © 
Zanesville Gag Company, Ohio, Wouster Gas-Light Company, Ohio. And numerous other panies, 
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